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ANYTHING »%» EVERYTHING 


FOR OXYACETYLENE WELDING ano CUTTING 











The confidence born of association 

with good equipment is yours if 

you use Airco-Davis-Bournonville 
Pressure Regulators. 


Write for Airco booklet: 


“Anything and Everything for Oxyacetylene Welding and Cutting.” 


AIR REDUCTION SALES COMPANY 


Manufacturer of Aireo Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing and Cutting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carbide 
Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 
“Airco Oxygen and Acetylene Service is Good Service.” 
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What Oxweld has 
done for others— 
Oxweld can do 





An illustrated book 
“Oxweld Can Do It” 
tells what oxwelding 
is doing — write for it 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 


N-1319-22 ’ 


Relining a 7-ton sand sucker by oxwelding 


Salvaging a Sand Sucker 


Thousands of tons of whirling sand had scraped away the inner surface 


of this sand sucker until it was unfit for use. 


To have replaced these 7-ton castings would have cost $3,500.00 in 
cash and ten to twelve weeks in time. 


The oxwelding blowpipe built up the worn sections with more than half 
a ton of high carbon steel, in six days, at a total cost of $1,166.00. 


Such is the every day story of oxwelding—saving time and money not 
only in reclamation work such as this but in production as well. 


In hundreds of plants, making a great variety of articles, the oxwelding 
and cutting blowpipe are reducing manufacturing costs, increasing out- 
put and eliminating interruptions to. production. 

Oxweld Service Engineers, stationed in more than fifty important cities, 


will demonstrate how oxwelding and cutting may be used in your busi- 
ness to advantage. There is no charge for such service. 


Write for an illustrated book “Oxweld Can Do It!” 


OXWELD ACETYLENE COMPANY - Newark, N. J. + Chicago + San Francisco 
Sales Representatives in the Principal Cities of the World 
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APPARATUS AND SUPPLIES 








1311 EAST 52% ST. 
LOS ANGELES, CAL. 


11535 THIRD ST. 
OAKLAND, CAL. 


597 BEAUFAIT. ST. 
DETROIT, MICH. 


2920 FIRST AVE.,SO. 
SEATTLE, WASH. 

















362 PEIRPONT AVE. 
SALT LAKE CITY, UTAH 


3030 HURON ST. 
DENVER, COLO. 











REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


THE MODERN TORCH 
BEARER CARRIES A 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus ana 


. SU hes. Che advertisin section includes the rinerpal manufacturers 
pp g , P 
of the United States. 





ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Prest-O-Lite Co. 

ACETYLENE GENERATORS 


Alr Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 


4LUMINUM FILLER RODS 


Air Reduction Sales Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Wm. Cramp & Sons 

Compressed Gas Corp. 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Davis-Bournonviile Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Imperial Brass Co. 

' Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior oer ane. Ce 


Torchweld 
United States Welding Co. 
Weldit Acetylene Co. 


ALUMINUM FLUX 


Burdett xygen Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. : 
bn ety Co. . oa. 
ern Engineering 
Morey Flux & Chemical Co. 
. per! ‘Oxy Acet in Machine Co 
or - ylene 
Torchweld t Co. 
United States Welding Ce 
ALUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Compressed Gas Corp. 
Liberty Welding Co. 
Metals Welding Co. 
ANNEALING FURNACES 
Buffelo Dental pore. Co. 


APRONS (Axsheaton) an 
Are Cutting & Welding Co. 


Burdett Oxygen Co. % 
Carbic Co. 
Com Gas 
Tebertas Brass Mts. C 
Salil Mountain Co. 
Machina Ce 
States Co. 


Weldit Acetylene Co, 








Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y. 








BLOW TORCHES (Acetylene) 
See “Torches” 
BOOKS ( te Welding) 
The Weiding gineer 
Blectric Arc Cutting & Weiding Co. 


Co. 
Carbic Mfg. 
Com > og Corp. 
Davie \Weuinenvétie Co. 
The Im Mfg. Co. 
Modern nee Co. 
United Ww Ce. 





Weldit Acetylene Co. 
BRASS SPELTER WIRE 





an 
weerene Equipment Co. 
“Weldit Acétylene ‘Co. 


BRONZE FILLER RODS 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Compressed Gas Corp. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oaygen Co. 


CABLE (For Leads) 
Electric Are Cutting & Welding Co 
General Electric Co. 
Metals Welding Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp 
Wilson Welder & Metals Co. 


CARBIDE (Calcium) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste, Ete.) 
Air Reduction Sales Co. 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Compressed Gas Corp. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
B. Dieden Co. 
Electric Arc Welding & Cutting Co 
liauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Imperial 


Superior -Acetylene Machine Co 
weld uipment Co. a 
tion pagpeotsing orp. 
United States Welding Co. ous 
COPPER FLUX 
Air Reduction Sales Co. 


Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 

Electric Are Cutting & Welding Co. 
CYLINDERS ~ 

Wm. Wharton, Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 
Electric Are Welding & Cutting Co. 
General Co. aes 


? Elec. & Mfg. Co. 
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. Oxygen and Hydrogen 
Service 


When you buy oxygen or hydrogen, you are vitally 
interested in three points of service. 


|. You want assurance that the gases 
are uniformly pure. 


2. You want to know that you can get 
them when and where you need them. 


3. You want to get them in such quan- 
tities as your work demands. 


Swift & Company is able to meet all of ‘these re- 
quirements. 


All oxygen or hydrogen produced by us tests higher 
than 99.5% pure. We can deliver to any point in 
the country, in any quantity, within a minimum period 
of time. 


If you are using oxygen or hydrogen for any purpose, 
you will profit by permitting us to serve you. 


Swift & Company 
U.S.A. 


— = —o - = ———————— 
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ELECTKODE HOLDERS 
Electric Are Welding & Cutting Co. 
General Electric Co. 
Quasi-Arc Weldtrode Co. 

Transportation Engineering Corp. 
Wilson Welder & Metals Co. me 

ELEOTRULYTIC OXYGEN AND HYDRBOG 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 

FILLER RODS (Swedish tron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Compressed Gas Corp. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co. 
‘Hauck Mfg. Co. 
Modern Engineering Co. 
The Imperia! Brass Mfg. Co 
Oxweld Acetylene Co 

ee 


Page Steel 


& Wire 


Co. 
Guperior Oxy-Acetylene Machine Co 
rtation Engineering Corp. 


FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Vavis-Buournonvilie cv 
International Oxygen Co. sf 
The imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweid Acetylene Co 


Page Steel & Wire 
perior Oxy-Acety 


rehweld 


United States 


Equipment Co. 


Co. 
lene Machine Ce. 


Welding Co. 


FILLER KODS (Vanadium Steel) 
Air Reduction Sales Co. 


Burdett 


e' 
Bierman-Fverett Fdy. Co 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Compressed Gas Corp. 
Universal Oxygen Co. 


Wm, Cram 


p & So 


ns 
Davis-Bournonville Co 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. 
Modern Engineering Co. 
Oxweld Acetyiene Co. 


Reid-Avery Co. 
Torchweld Equipment Co 


4uperior Oxy-Acety 


Co 


lene Machine Ce. 


United States Welding Cc. 


®*LBEPROOF PLASTIO 
Nationa! Carbon Co. 


U. 8. Welding Co. 
FLUE WELDERS 


(Electric 


General Blectric Co. 


Air Reduction Sales Co. 
Carbic Mfg. Co. 


Comp 


Gas Corp. 


Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Cv. 
Smith’s Inventiens, inc. 
Weldit Acetylene Co. 


¥UBNACES 


( 


Annealing) 
Buffalo Denta! Mf«. Co. 
Genera! Electric Co. 
Hauck Mfg. Co. 


Oxygen Co. 
Weldit Acetylene Co. 


U. 8. 


Co. 


) 


GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 

GLOVES (Welders Asbestos) 
Air Reduction Sales Co. 


Burdett Uxygen Co. 
Carbic Mfg. 


Com 


Co. 
jeago Kye Shield Co. 
y= Gas Co 


vavie-Buurnonvilie Cv 


Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Weldit Acetylene Co, 


BOUGE RS 


Air Reduction Sales Co. 
Carbic Mfg. Co. 
hicage Kve Snield Co, 
Compressed Gas Co 


Davis-Bournonville 
Imperial Brass 
Modern Engineering Co 


Electric Arc Cutting &. Welding Co. 


Transportation Engineering Oury 
Weldit Acetylene Co. 


MACHINES 


GRINDING 
* A. Strand Co. 
Tra 


Ww 


tion 
G FURNACES 
Mf«. 


Blectrical 
‘ees 


Co. 


Corp. 
Cerporation. 
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HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Buffaio Dentai Mfg. Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mig. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Weldit Acetylene Co. 


HOSE UNIONS ‘ 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co. 
Weldit Acetylene Co. 
HYDROGEN 


Burdett Oxygen Co. 
Gas Products Association 
International Oxygen Co. 
G@YDROGEN 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Hauck Mig. . 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Uo. 
Smith's Inventions, Inc. 
Superior Oxy-Acetvliene Machine Co. 
Weldit Acetylene Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 


Burdett Oxygen Co. 

The Bastian-Blessing Co. 
Buffalo Dental Mfz Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Federai Brass Works. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Coe. 
Torchweld uipment Co. 


NITROGEN j 


Air Reduction Sales Co. 

Linde Air Products Co. 
ODL BURNERS (Preheating) 

Air Reductior Sales Co. 

Carbic Mfg. Co. 

Compressed Gas Corp. 

The Imperia! Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
OFT -ACETTLERS CUTTING MACHINES 


vis-Bournonville Co. 
Air Reduction Sales Co. 


OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 


Burdett Oxygen Co. 

Com Corporation 

Gas ucts Ass'n. 

In gen Co. 
Linde Air Products Co. 


International Oxygen Co. 
U Oxygen Co. ’ 


Mfg. Co. 


Compressed Gas Corp. 
Davis-Bournonvilie Wo. 
Federal Brass Works 

Pane cso Mfg. Co. 
nternational Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
VaWweid Acetyiene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetyiene Machine 
Torchweid Equ'pment Co. 
Mnited States Welding Co. 
Weldit Acetylene Co. 


SEGULATING VALVES (Hydregen 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 

Federal Brass Works 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 

REGULATING VALVES (Oxygen) 

Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith's Inventions. Inc. 
Weldit Acetylene Co. 

SAND BLAST 


Transportation Engineeriug Corp 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Co. 


SOLDERS 
Liberty Welding Co. 


abe m= (Oxy-Acetylene Welding and 
Air Reduction Sales Co. 
‘The } gma Co. 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works 
Compressed Gas Corporation 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineering Co. 
Uxwaeld Acetylene Co. 
-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 
Weldit Acetylene Co. 


a me om (Oxy-Hydrogen Welding and 


The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. e Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
ate a4 College Street 


Antonio, Texas 





Intern 
The neat Tein Mfg. Co 
54 wesing & Cutting Co, 


po Oxy-Acety! M 

ene hine C 
Smith’s Inventions, Inc. — 
Torchweld Eq it Co. 
United States Welding Co. 
Weldit Acetylene Co, 


TANK ‘somes (Oxygen and Acet) 


Aenea Gas = ti 

Dove-Dewlentiic Ge” ae 

International Oxygen Co. 

Smith’s yee ew Ine. —— 

Superior Oxy-. cetylene Mac ne 0. 
Imperial Brass Co. 


weld Eauipment 
Weldit Acetylene Co. 


TORCHES (Gasoline and Kerosene Prehes! 
Air Sales Co. 
fuente Dental Mfz. Co. 
Carbic be Co. 
Davis-Bournonville Co. 
The imperia' truss ate Co 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warghouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 


Packed in 100 Pound Drums 


31% in. x 2 in. (Lump) 
2 inex % in. (Egg) 
1%4in.x % in. (Nut) 

% in. x 1/12 (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham............ 1916 Morris Ave. 
MORIN. «6060.08 6 Kes v0 16 S. Commerce St. 
Montgomery.........--- 114 N. Perry St. 

ARIZONA 
Phoenix. ....0+-ses+:- 42 8S. Central Ave. 

ARKANSAS 
Wt. GanltR. . cece cewnecns: 123 S. Ninth St. 

CALiFORNIA " 
ee er rh ee eae 932 H St. 
Tape Bes Besse ccccsts 639 Gibbon St. 
BOSTAMIOREG. 5 ccc ccccccccccsceesnt O Bt. 
Gam DeeOas ace ceage< Seventh and J Sts. 
San Francisco............. Balfour Bldg. 

COLORADQ 
Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
pe Fr re Fee 412 Trumbull 8t. 

DISTRICT OF COLUMBIA 
Washington........ 501 Second St., N. E. 

FLORIDA 
JROMBOMTIBICS vc vid.:b'n'2 bcc eves 13 Cedar St. 
TOMEI. «6 sh ona tele « dp oes 805 Tampa St. 

GEORGIA 
AUIRERS «5 sae o.octtasmesah « P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
8 


P. O. Box 7 
ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
Danville........ sweat ues -611 Oak St. 
po SP see 133 Ww. William 8st. 
Bast St. Louis............ 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 S. Granite St., P. O. Box 747 


Monmouth........... 124 E. Archer Ave. 
PORTE s a's «2 vib eae nae 100-110 Edmund §8t. 
Phones Main Pg ot bem Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Springfield. .........1801 Washington st, 
Streator...... eeeceeees 702 East Elm St. 





INDIANA 
WVARNVEIEOs cc cc cccesveses 1601 Illinois St. 
Fort Wages «. vscccsosnms 2216 Broadway 
Indianapolis...... 110-112 8S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute........... 921 Wabash Ave. 
IOWA 

De VERSE 6. «s vndee vdaun 118 Harrison 8t. 

Des Moines.......... Third and Elm 8ts. 

Dubuque....... 8th and Washington Sts. 

Fort Dodge..... Central Ave. at 16th St. 

Ottumwa.....207-9-11 8S. Washington St. 


Sioux City..925 Fourth 8St., P. O. Box 398 


po Se 1209 East Fourth 8t. 
KANSAS 

eis 4) SOREL Core. 109 W. Third 8t. 

hs 6 Gnd <p 0o0 Reken wale 154 WN, Fifth 8t. 

Wichita....Douglas and Sycamore Aves. 
P. O. Box 961 
poner int 

AMOR ccccccccccseccss PTTTTT ITT Tt 

Louisville. .....cessesses 126 E. Main St. 

Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 

New Orleans........... 4124 Toulouse St. 

MAINE 

Peveleee..:.. «022s 11 Exchange St. 
MARYLAND 

Baltimore. .......cess 19 E. Lombard St. 

Cumberland....53 Third Nat’! Bk. Bldg 

Salisbury...Mill St., Opp. Fulton Station 

MASSACHUSETTS 

Goringhela .....:ccecaheunes Napier 8t. 

Worcester. ....-sescescess 15 Federa! St. 
MICHIGAN 

Detroit...... Federal and Junction Aves. 

Grand Rapids..500 Shawmut Ave., 

Hancock......... First Nat'l Bank Blag. 

Tron Mountain...... 513 Stephenson Ave. 

ee SS 172 South Water Sx. 

Muskegon. ....--++-% 303 W. Western Ave. 

Saginaw..... 1830-1840 N. Michigan Ave. 

Sault Ste. Marie. ... ssi deed 600 dadbexeuws 
NNESOTA 

Minneapolis. ..... sess 334 N. First St. 


Phones Nicollet 7121, 
Tri Cty-ASne 33634 


Virginia... ...seesenmene 13 Chestnut St. 
wWississivrl 
Vice «<0 4+ + 028% 1312 Washington St. 
MISSOURI 
Reaspese City. ..<.: saute 1422 St. Louis Ave. 
St. Joseph....... 920 Sixth St., Sta. “A.” 
St. Beach ccce (See East St. Louis, Ill.) 
NEBRASKA 
OmnmRGaa's's +». ietmenn 1007-9-11 Jones St. 
Union Sta. P. O, 
NEW JERSEY 
Came cs. oe swe West and Clinton Sts. 
WOWRR 66 csc caas 251-55 Ridgewood Ave. 
NEW YORK 
NS PE Serer re er im, 108 Third‘ Ave. 
Binghamton ....<.ccessbeee™ 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


BuMale. 0.02 00cccevseusue 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
uriervelio ...cccutecees anekeieane 
cc eee 11 New York Ave 
Kingston..... O'Neil St.. Near Broadway 
Niagara Valle ...c0sessssbebdninen ts 
POUGRKOOPSIC. «6.0 Sek eri et eee 5 Smith St. 
and N. Y., N. H. & H. R. Tracks 
USiGRins nas ccnnccoches Mateos 136 Hote! st 
WatertOWR..ccct cusedive 438 Court St. 


Whitehall... cccsccscnss ag Main St. 
NORTH CAROLIN 

Charlotte... ..... sess. - +205 we First St. 

WiestertOn . .... ccdpeeese 13 N. Front St. 

NS eee ee P. O. Box 14°® 
NORTH DAKOTA 

oy. eee Fifth St. and Second Ave. 

OHIO 
Athens.......+..+. and Moore Sts. 
Cantom.....+s- 618 Mulberry Road, 8. E. 


Plum 8t., Phone Main 652 











Cleveland... ..601 The Citizens’ Bidg. 
ee ee ar 310 Dublin Ave. 
ee o6«2s rerdan ...812-828 EB, First St. 
BANG. 6 60s 060 6 eraboues 338 Bast High 8t. 
Mansfield...40 West Third St.. Phone 69 
Steubenville...... 324-343 N. Seventh 8t. 
| ry Oe 414 S. Erie St. 
Youngstown..... Jones and Brittain Sts. 
ZANOSVING.....sc00css Main and 2nd 
OKLAHOMA : 
McAlester.......«ssscescoeS MN, Mats Bt 
Oklahoma. .....sesees 4 West Park riace 
TWIG sé ci ccccecendest 1-11 N. Boulder St. 
OREGON 
Portland... ..-ssece.: 15th and Hoyt Sts 
PENNSYLVANIA 
See eee 59 Beaver 8t. 
DuBois....Weber Ave. and Franklin 8t. 
East Greensburg. cats, i George Sts. 
th cath b0 900 baeuve 6 Chestnut St. 
Harrisburg... ..+sssiseds % S. Tenth - 
Johnstown, Messenger St. and B, & O. R.R. 
Pittsburgh .......+see88 eupiicades 
pS RS 1202 Chamber of Commerce Bldg. 
Pottsville....Railroad and San 
Scranton.......- Penn Ave. and Vine St. 
Shamokin........- 7 and Walnut Sts. 
Williamsport....... nal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St.. Phone 2716 
TENNESSEE 

Cc natteney eeeeeseos eeeeee 
627 Volunteer State Insurance Bldg. 





Mnoxville.........- 426 West Depot Ave. 
PROUMONID, 5 00s coe cecum 671 South Main St. 
Nashville . i Broadway 
er Wood and Market Sts. 


El Paso..First and — Sts., Phone 60 
HoustOn .insccsscvevs eoeesesece 
-Baker and Cedar Sts. P. O. Box i214 
San Antonio..............116 Medina St. 
Waco. ‘Suir 6 Sts., Phone 23 


Salt Lake City..108 W. Secend South St. 
VIRGINIA 


Lynchburg.......-.. 1324 Commerce 8t. 
to ,. Sres - .-.- 513 Front St. 
Richmond...........- 18th and Cary Sts. 
WEST VIRGINIA 
i || eee . +195 eye | - 
Charleston.. Broad St. and K. & M, 
a eee Railroad Ave. and Firet at 
Paiment ...<ssscvcnuuns PPT gf 
Huntington...Seventh Ave, & Bighth 8t. 
Morgantown...... 178 Clay St. one 20 
Wheeling........ 43rd and McCulloch St. 
WASHINGTON 
Seattie........ 508 Westlake A North 
Spokane..162 So. Post St.. Phone Riv-96 
WISCONSIN 
Sa SPORES, ik 0 cc cacs Front and Ki Sts. 
Madison....... 


UNION CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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Welding Rods | 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, III. 









wads 














@auck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweild A lene Co. 
The ey Lite Co: 
su r Oxy-Acetylene Machine Co. 
Un ‘ed States Welding Co. 
Westinghouse Electrics & Mfg. Co. 
rdett Oxygen 
vis-Bournonville Co. 

International Oxygen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
Smith’s inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
The Imperial Brass Mfg. Co. 
Torchweld. Equipment Co. 
Weldit Acetylene Co. 

TRUCKS (Cylinder Carriers) 
ae Reduction Sales Co. 


Co. 
Compressed Gas Corp. 
Davis-Burnonvilile Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
inited States Welding Co. 
Weldit Acetylene Co. 

VALVES (For Oxygen Cylinders) 

Air Reduction — Co. 


International Oxygen Co. 


Albert Lea Fo ry Co. 
WELDING APrAKATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Lincoln Elec. Co. 
uasi-Arc Weldtrode Co. 
estinghouse Elec. Mfg. Co. 
Wilson Welder & Metals Co. 
WELDERS’ GLOVES 


Air Reduction Sales Co. 
Carbic Mfg. Co. 
Chhago Eve Shiela Co. 
Compressed Gas Co 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
sportation Engineering Corp. 

Weldit Acetylene Co. 

WELDERS’ LES 


Co. 
Compressed Gas Corp. 
Chicago Bye Shield ‘0, 
Davis-Bournonviile Co. 
© The Imperial Brass Mfg. Co. 
International Oxygen Co. 


Co. 
Transportation Engineering Corp. 
WELDERS MASKS 
Chieago Eye Shield Co. 


Electric Arc Welding and Cutting Co. 
General Electric Co. 
Torchweld Equipment Co. 
Transportation ineering Corp. 
Wilson Welder & Metals Co 

ING RODS AND 


Air Reduction Sales Co 

Electric Arc Catting & & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 

Compressed Gas Corp. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Quasi-Are Weldtrode Co. 


John A. Roebling’s Sone Co. 
b erbnaie Eat =o in 
neering Corp. 
Weldit Acetylene 
Wilson ys Metals Co. 
bed ay A LDERS 
; AND (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


Burdett Mfg. 

Air Reduction Sales Co........... Front Cover 

Albert Lea Foundry Co.................. 43 

American Carbolite Sales Co.............. 41 

American Welding Society................ 16 
B 

Bastian-Blessing Co., The.............. 26-27 

Bierman-Everett Fdy. Co..........-...ss+. 50 

The Buckeye Welding & Sup. Co......... 5n 

Buffalo Dental Mfg. Co................5.. 18 

Se EE EO US 5 owes 6 eb 0 0 0.0: 0's careres 15 
Cc 

oR OP eee eres oF ee 51 

Central Steel & Wire Co.............6.000e 43 


Chicago Bye Shield Co............6..e06% 49 
Chicago Steel & Wire Co............... aie 

Commercial Acetylene Supply Co 
Compressed Gas Corporation...... 
Wee CPI Ge PO RSE d cc ccc ccc wee 





D 
Davis-Bournonville Co. ......... 


eve eee 49 
E 
Blectric Are wrehaing & Cutting Co........ RO 
BVGTStRy Jee OO es ob Gh ob + cwwecs oa odece 52 
F 
Federal Brass Works.... ~~... ..++«ssss++5 13 
G 
EP OE ee ee 35 


General Mlect. fe CO. cies sce cece ccc cces 33 
Gas Products Assn............ » div we SB 
H 
Hauck Manufacturing Co.............s+++ 10 
I 
Imperial Brass Mfg. Co.......... ear i 5A 
International Oxygen Co......... Soe | 
K 
K-G Welding & Cutting Co.............. 10 
L 
Ramee OU Oe ccc tcc ce eet csace 18 

EE ra a 

Ri, Se TE Pn Sb wae te Ba Same deccscccce 16 
M 

Manganese Steel Forge Co............+. 47 

Morey Flux & Chemical Co................ 5a 

Modern Engineering Co................46. 13 
N 

National Carbon ease ité niles ee oe o@me 50 

Oxweild Acetylene Co... ......5..cse eee nee 2 

Beams Bimal Be Wise CO... wc ccc ccc eset eee 11 

The Prest-O-Lite Co., Imc......~....+-««+. 31 

Quasi-Are Weldtrode Co............-.565- 50 


ROUGE a area < 6 occ cwccesscs... 
Rochester Welding Works............. 
Roebling, John A., Sons Co.......... 
8 

Ball Mowmeteie Co. i250 .5 . 55021. .e.... 
C.  BOreu Sits cucke.t duce Redes ace. 
Superior Oxy-Acetylene Machine Co 
Southern Weldi Machine Co..... 
Shawinigan P ucts Corporation. 
Smith’s Inventions, Inc............. 
Standard Carbide Sales Co., Inc.... 
NN. A. BRM Be Coe isccs vic eee... 
Swtlt  Geetidin's van weed Sole c ceases 


Torchweld Equipment Co........... 
Transportation Engineering Corp. 


U 
Union sean need Co. 
DT. M.. Gemme COcccccccccce sees... aa 
United States, “Welding SS ee 


w 
Weldit Acetylene Co.............. ; 
Westinghouse Electric Mfg. Co..... 
Wm. Wharton, Jr., & Co.. Inc.......-. 
Wilson Welder & Metals Co........ ; 
Wodack Electric Tool Corporation..... 
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“ACETYDENE 


- 
es oy 
. 







Car load lots, 
Truck loads, or 
Single Cylinders 


Whatever your Acetylene Gas requirements may be, 
let us quote you. Outline your gas consumption 
and our prices will be promptly furnished. 


Do you understand our free 
loan cylinder plan? If not, 
we are glad to explain. 


Supplied in the following sized cylinders: 


10 in. x 30 in. size - 125 cu. ft. capacity 
i eae - 225: “eee 
meee - 279 Fee 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Boston, Mass. Toronto, Ont. 


Eas®Deerfield, Mass. Los Angeles, Calif. Aurora, Il, 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif, 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to producé carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 





Packed in 
non-return- 
able 


drums con- 





steel 


taining 100 


lbs. net. 


Manufactured by 


Gas Tank Recharging Co. 
Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 





Northwestern Distributors 


The Williams Hardware Company 
Wholesale Heavy Hardware and Auto Supplies 
100 Second Avenue, North 
Minneapolis, Minn. 
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K-G WELDING anp CUTTING CO., Inc. 


Home Office and Factory : 


Sales Offices: 
PHILADELPHIA PITTSBURGH CHICAGO SPRINGFIELD, MASS 
and NORFOLK 





_ HAUK 
Kerosene Preheaters 


Reduas your oxy-acetylene 


Increase 


Drop us 


and ask for booklet No. 127 


HAUK MAN 


122 Tenth St. 


COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 






UPPLIES 


556 W. 34th St.,New York City 


your labor costs 


costs 
. your failures 


' your production 
your quality of 
welds 
( your profits 


a line for details 


UFACTURING CO. 


Brooklyn, N.Y. 














What goes into the Weld ? 


A B e Wires ““A"’ and “B” show result of flame test 


applied to inferior welding material and indicate 


1 
: 
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the presence of slag and gases. 


Wire “‘C’’ shows result of flame test applied to 
Page-Armco Welding Rods and Electrodes and 
indicates the absence of slag and gases. 


After the Welding Wire is deposited, the structure 
can be determined only by analysis, or the microscope, 
or a test to destruction. Remove one doubtful factor 
by using guaranteed Welding Metal. 


Page-Armco Welding Rods and Electrodes are guar- 
anteed 99.84% Pure Iron and conform in all respects 
to American Welding Society Specifications for Elec- 
trodes E-No. 1-A. Specifications for Gas Welding 
Rods G-No. 1-A. 


Yellow tag denotes Gas Welding Rods. Ends of rods 
colored yellow. 


Blue tag denotes Electrodes. Ends of rods colored 
blue. 


Page Steel and Wire Co. 


Bridgeport, Connecticut 
MANUFACTURERS OF 


RODS—ARMCO ingot tron FENCE—Woven—Right of 
siecle mgs Analyels Way, Farm, Industrial 

E—Plain and Galvan- Factory Partitions, Gates, 

ized—Spring. Rope, Tele- Machine eden Wie 


hone, Telegraph, Bond, 
itrand. Guards. INGOT IRON 





Carried in stock by distributors in all industrial 
centers. 


tas reas 


District Sales Offices 


Chicago New York Pittsburgh Portland, Ore. San Francisco 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 
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- WELDING ROD: 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 








A strong weld of fine close grain and exceed 
ingly tough texture is always the result wher. 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire 








We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 














The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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BLOWPIPES 


BLOWPIPES for Radiator repairing. 
BLOWPIPES for light brazing. 
BLOWPIPES for heavy brazing. 
BLOWPIPES for lead burning. 
BLOWPIPES for heating work to be 
welded by the oxy-acetylene process. 


Let us, know your requirements and we 
will give you the benefit of our many 
years experience in blowpipe work. 


Our catalog “BX” illustrates and de- 
scribes them all. Ask for it. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U.S. A. 
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MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 














Modern Engineering Company 
3411 Pine Street - St. Louis, U. S. A. 
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Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
‘Federal’ 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 











Wanamaker Coated Electrodes 


FOR 


ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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The 100% Torch 


made to give long 
service—and you get 
six in one for the 
price of one 


Write for Facts 
Address Dept. ““B” 


Exclusive SMITH'S 


Welding and 





Manufacturers INVENTIONS Cutting 
of INCORPORATED = *?"'/men! 
Minneapolis, Minn. ll 
DISTRIBUTORS 
Campbell Iron Co... BRE cis 2 aia St. Louis, Mo. 
Electric Appliance Co... Chicago, Ill. 
Omaha Welding Co...............................Omaha, Nebr. 
Omaha Baum Iron Co.......................-.-- Omaha, Nebr. 
Bonniwell Calvin Iron Co.............Kansas City, Mo. 
Holter Hdwe. Co.................................Spokane, Wash. 
James Supply Co..............................Chattanooga, Tenn. 
Big Three Welding & Equip. Co......... Ft. Worth, Tex. 
Williams Hdwe. Co... Minneapolis, Minn. 
The Moore Hdwe. & Iron Co................... Denver, Colo. 
Young & Vann Supply Co................. Birmingham, Ala. 
Taylor Parker Co.................. Norfolk, Va. 
Motor Mercantile Co... Salt Lake City, Utah 
Seattle Oxygen Co... Seattle, Wash. 
Watterhouse & Lester Co........... San Francisco, Calif. 
Los Angeles, Calif.; Portland, Ore. 
Motor Equipment Co... —................ Wichita, Kans. 
Shadbolt & Boyd Iron Co.................... Milwaukee, Wis. 
Tull Rubber & Supply Co............................ Atlanta, Ga. 
Mine & Smelter Supply Co......... Salt Lake City, Utah 
Hippee-States Co............................-. Des Moines, Iowa 
Sioux City Iron Co.........................Sioux City, Iowa 
We 5, a Indianapolis, Ind. 
Robert Donahue Co........................... Burlington, Iowa 














Roebling 
Welding Wir< 


Conforming to Spec. E1B and G1A of The American We}: 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are 
plied in the following standard s 
Y-in.; Ye-in.; #e-in.; %-in.: 2-1 
in.; sv-in., having a standard le: 
of 14-in., in bundles 50 Ibs. each 
are always available for quick 
ment. Sizes other than the 
and as large in diameter as 
having any length required, eit 
straightened or in coils can be 
nished on order. Roebling Electr: 
give maximum penetration and n 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper co 
distinguish them easily from Roebling Electrodes. They 
supplied in standard sizes: %-in.; #-in.; %-in.; ¥y-in.; 
fa-in.; gy-in.; ye-in.; and in standard lengths of 36 
bundles weighing 50 lbs. each, well protected by weather; 
paper or burlap. Sizes other than the above either st: 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 
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THE PUREST OXYGEN 38338" 


Does Better Work 


GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. Over a score of J. O.:C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 


Atlanta, Ga. Indiana’ Ind. Pittsburgh 
Boston Loui . Portland, Ore. 
Buffalo Hoboken, N. J. Salt Lake City 
Chicago Kenosha, Wis. Tariffville, Conn 
Cleveland Minneapolis, Minn. Toledo, Ohio 


College Point, N. Y. Newark, N. J. Toronto, Canada 


Dayton, Ohio New York City Tulsa, Okia. 
Davenport. fa. Omaha, Nebr. Washington 
El Paso, Texas Peoria, Ill. Niles, Ohio 


International Oxygen Co. 


Newark, New Jersey 
London , _ New York Paris 
































‘‘Hot Flame!’’ 


Says Smiling Dave Okay 
(Expert cutter and welder) 


“ce 

A LL flames are not so hot as_they’re 
cracked up to be—and the result is flicker and 
failure at the critical moment of a cutting and 
welding job. 
“The heat of the welding flame must be terrific, and 
absolutely continuous. That’s the secret of an expert 
job every time. Let your flame flicker or fail through 


impurities in the carbide—and the job is out of luck, 


“That’s the reason I won’t use anything but Standard 
Carbide—I don’t want to lose my smile or my ‘rep’. 
‘Standard’ never fails, for it’s 100% pure carbide, packed 
in blue steel drums that are personal enemies to moisture 
of any kind. 


“Yes, sir’! Me and ‘Standard’ will challenge anything 
that comes along in the cutting and welding line.” 


nilng Pave OF 


XPERT CUTTER AND WELDER) 


Standard Carbide costs no more, for it is 
100% pure, and always finishes a job effi- 
ciently because it burns longer and hotter. 





Burns Brighter—Lasts Longer 


Standard Carbide Sales Co., Inc. 


Main Office 15 West 37th St., New York 
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Keep your gas customers 
satishied by equipping 
your cylinders with the 


Burdett 
Standard 


High Pressure 
Valve 


This is a high grade single seat valve at a 
popular price. 





The swivel mounted tapered seat tip is 
made of monel metal. It does not twist 
nor wear so there are no new seats to buy 
“gas leakage” complaints from 
customers. 


and no 


The plug is connected directly to the 
stem, making a stronger valve. 


No broken valve stems to replace. 

No twisted valve tongs and spreading 
of split plugs. 

No soft seats to replace. 


The right valve for acetylene 
cylinders is the new 


BURDETT ACETYLENE VALVE 


It can’t leak--- 


The Monel Metal swivel seat 
is gas-tight when the valve is 
closed. The heavy asbestos 
packing grows tighter as the 
valve is opened. 


lt can’t wear--- 


The body is Tobin Bronze 
and the one-piece stem is 
Monel Metal, making a prac- 
tically indestructible valve. 





You can’t go wrong, if you buy Burdett Valves 
for Acetylene Cylinders. 


ASK FOR FULL PARTICULARS, RIGHT AWAY 


BURDETT MANUFACTURING CO. 
309 St. John’s Ct. Chicago, Ill. 
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FOR ARC WELDING Cp Seite ten 
Steel 
Brass 


Bronze 
Monel Meta! 








Specify 
WILSON WELDERS and “Golov-tipt” METALS 


WILSON WELDER & METALS CO. 132 King Street, New York, N. Y. 
PITTSBURGH PHILADELPHIA WILKES-BARRE DETROIT CHICAGO 


BIRMINGHAM BARTLESVILLE, OKLA. SAN FRANCISCO LOS ANGELES MONTREAL 














SERVICE PLANTS 


Buffalo, N. Y. Cleveland, Ohio en ~ “reamed Pittsburgh, Pa. 


846 Main St. 6529 Euclid 5102 Baum 
Ave. 4 yg ‘oth St. Bivd. 
Chicago, Ill. San francisco, 


1522 atichigen Po ee on New York, N.Y. ’ 
Ave 6 Martin St. 355 W.S7thSt. 116 Hyde St. 





MEMBERSHIP 
IN THE 





Over 500 Licensee Representations Throughout the IS TESTIMONY 


| L.LAWRENCE & COMPANY | |) °° Youn perenest 


Originators of Lawrence Scored Cylinder Process 
Beware of Imitators 


Home and Licensee Office: 


292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence Patented 
Process are permanent and guaranteed for the life of 


SEND YOUR REQUEST FOR 
APPLICATION BLANK TO 


the motor. ° : . 
; American Welding Society 
Shop licenses obtainable. Write for particulars and s 
prices today, as someone may be ahead of you. 33 West Thirty -Ninth Street 
Distibutors of De Luxe Light Weight Gray Iron New York, N. Y. 


Pistons, Rebco and Hi-Speed Rings and Wrist Pins. 











AMERICAN WELDING SOCIETY 
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FOR THE OXY- 
ACETYLENE WELDER 





FOR THE 
RESISTANCE WELDER 


Send the Coupon 
Today 


Order with this cou- 
pon enclosing check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 
you may return it at 
our expense and the 
purchase price will be 
promptly refunded. 
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THE WELDING ENCYCLOPEDIA, Second Edition, 


is the most complete compilation of welding information 


ever published. 


No matter how much welding you do — 
No matter what kind of welding you do — 
No matter what welding process you use — 


If you weld, you need this book 


It describes in detail the theory 
and practice of every welding 
process. 

It tells how to weld every weld- 
able metal by each of the welding 
processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs, such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 
and terms found in 
welding literature. 

It tells where to 
buy all standard 
makes of welding ap- 
paratus and supplies. 

















FOR ALL WELDERS 
. CONTENTS 


covering all 
words, terms, and trade names used in weld- 
ing. 


1. Illustrated encyclopedia 


2. Oxy-Acetylene Welding. —Aluminum, 
Steel, Cast Iron, Copper, Brass, Bronze. 
(Full instructions for welding each of these 
metals.) 


3. Electric Arc Welding.—Complete instruc- 
tions for welding all metals, studding, cut- 
ting, etc. 


4. Electric Resistance Welding. — Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 


5. Thermit Welding.—The most complete 
treatise on this process ever published. 


6. Boiler Welding.—An important subject for 
the welder to study. 


7. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, capitals 
procedure in detail. 


8 Heat Treatment of Steels. 


8. Rules and Regulations—What can be 
welded, and what cannot be welded. Rules 
also govern the installation and operation of 
equipment. 


10. Charts and Tables—A fund of welding 
information at a glance. Includes color chart 
showing colors at various temperatures, and 
color chart showing groper adjustment of 
oxy-acetylene welding flame. 


ll. Condensed Catalogs.—Up-to-date infor- 
mation about the leading makes of welding 
apparatus and supplies. The Buyers’ Index 
is a convenient and reliable guide to the man 
who purchases or recommends welding ap- 
paratus. 
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3 
The Welding Engineer Publishing Co. 
608 S, Dearborn St., Chicago, Ill. 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, Second Edition, for 
which find enclosed five dollars. 1 understand that | may keep it for five 


days for examination and if it is not satisfactory | may return it and you will 
refund the purchase price. . 
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: A Policy and Its Results 


In 1914 when the oxygen industry was in the early stages of development the 
LINDE COMPANY adopted as two important features of its sales policy: 


First: A definite schedule of prices based on consumption. 
; Second: A reduction of prices as rapidly as increased volume warranted. 


pe | 





The accompanying chart shows typical prices applying 

in 1914 as compared with those applying under our 

$ roe mete wens new 1922 schedule. This illustrates clearly the benefits to 
aes LINDE users of the continued application of these two 
features to the large increase in production since 1914. 
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i 2.00 
The 1922 prices shown for the respective consumptions 


are the average for the entire chain of 30 plants and 50 
warehouses through which LINDE OXYGEN is dis- 
tributed today. Slightly lower prices prevail at the plants 
in districts of heavy oxygen demand. Higher prices prevail 
where shipments are made from convenient service 
warehouses, or where undeveloped consumption does not ' 
permit large scale plant production and distribution. 


.75 





PY No oxygen user, large or small, should close an arrangement for oxygen supply 
without first securing 1922 prices from the nearest LINDE District Sales Office. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 
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District Sales Offices in these cities: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dallas, Detroit, Kansas City, Mo., 
Milwaukee, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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DEFHC TITS IN 


GAS WELPe 


Lack of Penetration and Adhesion Are Most Common 
Sources of Trouble—Causes and Remedies Easily Found 


MONG all of the defects in welds, the three principal ones, 
A upon the importance of which it is not necessary to insist, 
whose names recur so often in the 


research men and practical welders: 


are those conversations of 


Lack of penetration. 
Fissures. ¥ 
Adhesi mn. 


\ll three of them are of prime importance, and there is truly 
a deplorable lack of technique, which is 


number of 


found as commonly 


among the great welders as among the industrial 


engineers. This general lack of knowledge has for many years 


permitted the application of improper methods of welding, and 


the result has been the production of the defects mentioned 
above. 

We do not propose to give here once more the definitions 
of these defects which everyone of our readers knows, but 


rather, to look for their causes, determine their influences, and 
indicate the remedies. 
The defects which we are starting to study, possess both a 


direct and relative importance. The direct importance is 


Welded parts 
, a 
G Ye 
J 
Adhering Metal 


Figures 1 and 2. 


con- 

















cerned with the effect they have according to the nature and 
the thickness of the metal, and from this point of view, it varies 
according to the operator. On _ the 
importance is determined by the required of 
the welded pieces, and we can easily understand that this or 
that defect, tolerable as it may be when it is only a question 
of joining pieces in which only a joint without resistance or 
strength is wanted, becomes extremely 
same production conditions if the 
mitted to serious stresses. 

These defects—lack of penetration, adhesion, and fissures are, 
however, easily avoided by using the right method. It is truly 
astonishing that in the domain of practice we find so few weld- 
ers who have studied and acquired a method of execution which 
will give, for the ordinary run of work in the welding shop, 
results acceptable from the triple point of view of speed of 
execution, consumption of gas, and the strength of the joint. 


contrary, their relative 


service which is 


under the 
must be 


important 


welded pieces sub- 


Lack of Penetration 
This is the first of these defects in the logical order in which 
they are presented, and it is its importance alone, according to the 
thickness of the metal welded, which differentiates it from fis- 
sures, which are nothing more than feeble indications of lack 
of penetration. 


*By Marcel Piette in Revue de la Soudure Autogene. 
19 


Lack of penetration is manifested in the first place on sheets 
of thickness up to i-in., which are welded by simply abutting 
the edges as shown in Figure 1. It is also found in welds made 
on thicker metal when the edges have simply been separated 
without beveling, or perhaps even just abutted. 

More than in the first, the lack 
of penetration is accompanied by a characteristic double adhesion 
of a quantity of metal which has been melted and then solidi- 
fied between the two parallel faces of the edges of the plates 
which have not been heated to the point of fusion. The re- 
verse side of the weld in this case usually shows very clearly 
the presence of by observing the two 
lower angles of the edges of the plate which are rarely joined 
metal between them. (Figure 2.) 
Consequently, they show open spaces which clearly characterize 
this defect. In this case a real weld is not made, and the joint 
is very easily broken by a bending test. 

On the other hand, in very thin sheets, welded with or with- 
out tacking, or by bringing the edges close together, there is no 
open space to fill up and it is impossible to estimate the im- 
portance of the lack of penetration by simply looking at the 


often in the second case 


the overlapping metal 


by the which has flowed 














i OC 


fim 


reverse side. 


Figure 3. 


However, as soon as the welded portions solidify, 
a pronounced shrinking effect is felt all along the. edges, and 
the pressure is strong enough to cause the passage of a certain 
quantity of oxide to the bottom of the weld, sticking there by 
capillary attraction, giving the deceptive appearance of a weld 
which has penetrated in good shape. Surface etching tests and 
deep etching will show this condition very ciearly. 

Penetration of the puddle through the entire thickness of the 
metal is the first qualification which we should demand from 
a weld, and it is one of the first objectives which every welder 
should have. Lack of penetration in all the degrees in which it 
is found is the real cause of trouble in welding heavier sheet 
metal, that is, the thickness from #-in. to %-in. For the thin- 
ner sheets the contrary is true; that is, when welding very 
thin sheet metal, we have the opposite effect to fear which is, 
that an excess of heat will burn holes in the metal. 

In welding sheet metal from % to ¥e-in. thick; that is, in 
making joints in which a great part of the metal of the sheet 
is melted, the adding material does not come in except to fill up 
the irregularities of fusion and to form a reinforcement. Good 
results in making these welds will depend largely on the welder’s 
ability to judge them from a visual examination. This might 
be called possessing a sense of fusion. It is then almost alto- 
gether by means of this sense of fusion on the part of the 
welder that the right degree of penetration will be secured on 
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sheets of this thickness. We have made the supposition that the 
sheets would not be beveled for these thicknesses because in the 
case of beveled sheets, the manipulation of the torch is very im- 
portant, as we will see later. 


As we have previously mentioned, examination of the reverse 
side of the weld can be deceptive and may not always make it 
possible to determine whether the weld has gone all the 
way through, at least when a clearly defined ridge or drops of 





metal from place to place are not present to prove that fusion 
has penetrated. Lack of penetration in the case where the 
two edges are at different levels during the execution of the 
weld is generally noticed at the base of the sheet which is 
placed at the higher level, and the penetration is decreased by an 
amount equal to the difference in height between the two thick- 
nesses of metal. (See Fig. 3.) There is often a line of oxide 
more or less thick and more or less lumpy which can generally 
be seen on the reverse side of the weld and right along the 
line of the joint. An etching test made with iodine, which gives 
a picture very quickly, will permit making an estimate not only 
of the depth of the metal reached by the torch, but also of the 
existence of a very clear line at the junction of the two plain 
faces. We shall see later that this line is an alloy of iron oxide 
acting as a braze, which evidently offers a certain resistance to 
pulling in addition to the resistance offered by the part which 
is really welded, but which on the other hand has no resistance 
to the effects of bending, and torsion. 


Adhesion 


This very characteristic word describes one of the gravest de- 
fects which the welder has to contend with, for the best welders 
often experience failure, and this defect is to a large extent 
due to the operator. Incomplete fusion and adding melted 
metal on top of metal which is not melted are the principal 
causes of adhesion. 

We do not hesitate to assert strongly that in welding sheets 
which have not been beveled, adhesion does not occur very often, 
while the defect is more readily obtained on sheets or plates 
which have been prepared by beveling. It is altogether a poor 
method of operation which makes the welder lose the benefit 
of this preparation in the course of the execution of the weld. 
When the sheets which are abutted together are only slightly 
separated, we may have, as we have seen, a lack of penetration, 
and a partial adhesion in the base of the weld, but on beveled 
sheets we have seen over the whole length of the line welded, 
and over r-in. of the thickness of the sheet, added metal which 
is not joined to the bases of the bevel, and showing the appear- 
ance of adhesion very closely under etching tests and bending 
tests. 

The welder who works on sheets which are not beveled, 
must take care to get through the entire thickness of the metal. 
He knows that it is only by clever manipulation of the torch 
that he can do it, and that he has constantly at the left of his 
puddle, if he welds “forward,” a sort of wall of metal to metal 
to melt, while on the other hand, the operator who welds on beveled 
edges sees before him no additional metal which he must melt, 
and he does not have to accomplish a progressive fusion from 






top to bottom, but simply has a space to fill up wit 
metal and his weld progresses from the bottom to the ; 
are speaking here, evidently, of metal of medium 
that is, from %-in. to %-in. thick. 
It appears then, that, beveling, which is done to mal 
a weld of better quality, is at the same time a favor. 
dition for producing one of the gravest defects in weld 
If the lack of penetration in case of relatively thin 
due to an inexperienced eye and to a lack of the habit 
tration and familiarity with the appearance of the pudc 
the flame, which we speak of as a lack of sens 
adhesion is due especially, in addition to the causes 
above, to poor manipulation of the torch, which is ¢, 
bad method of welding. : , 
In fact, adhesion on the face of the bevel is prin ; 
to the fact that a certain quantity of molten meta] 
forward in advance of the puddle and solidifies ver 
Figure 4 illustrates the appearance of the weld und 
conditions. This flow of molten metal is due to th 
given by the flame as well as to the fact that the ; . 
been too much inclined. It will be seen that the molt . 
is pushed ahead violently and fills up more or les 
space in the bevel. At this moment there is no fusion 
edges as the molten metal reaches them, and a defect . 
is the result. Often on account of the very high ten 
of the metal adjacent to the melted zone, a little stream 
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Figures 5, 6, 7 and 8. 


is produced as soon as this point of fusion is passed, and 
then forms a line of oxide alloy which we may call a “w 
adhesion” or an “oxide braze.” 


The welder often has a tendency to consider this metal wh! 
remains at a high temperature as joined to the sheets, and 
satisfied to finish his weld by adding new metal which wi! 
welded to the upper part of the sheets. The result of 
procedure is adhesion in the weld. 

In welding by successive pools in which @ certain portion 
the length of the bevel is first melted over its entire wid 
a method used for the heavier sections, the chances of lateral 
adhesion are greatly diminished, but we can find adhesion 
direction of the width of the pool. It is also found at the junctio! 
of two successive pools in a vertical sense, the zone of adhes 
usually being located in the lower part of the weld. 

If we examine this “white adhesion,” we find that it 
a braze consisting of an oxide alloy, by reason of the fact tha’ 
the fusion point of the oxide has been passed. Microsc 
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examination will show this very clearly, and a hardness test 
shows that the hardness of this brazed zone is about equal to 
that of the adjacent metal. 

. As we have already stated, this braze has a certain resistance 
to pulling stress, and we have seen portions of welds or even 
wtils which were entirely adhesion, show a considerable resist- 
ance on account of their favorable position with reference to 
the direction of the stresses. This is not true when the piece 
‘s subjected to a shearing stress or shock. 

It must be remembered that a good many welders do know 
that the melted metal which has solidified, and which they see 
piling up in the pool, ig not always joined to the edges. This 
leads them to melt the metal a second time so as to be able to 
reach the faces of the bevel. Then they are working under 
exactly the same conditions as in welding where the edges are 
not beveled but simply brought together. It is easy to see that 
the necessity for remelting a veritable wall of metal, deprives 
the welder of the advantages which this beveling was to have 
given him; namely, the facility of penetration and joining of 
the metal and a greater speed of execution. 

In such case as this, we find the following alternative :— 
Either the molten metal which has been pushed ahead by flame 
and has solidified before the edges have been melted, will 
remain such as it is during the execution of the weld, in which 





Figure 9. 


case the only metal really joined to the sheets by fusion will be 
a small portion of the surface hardly reaching % or 4% of 
the width of the weld; or in the second case, the welder, know- 
ing the existence of this defect, will want to overcome it and 
will have to melt again this solidified mass, so as to be able 
to reach the faces of the bevels which it covers. It is clear 
that he operates at this moment under the same conditions as 
if he were welding without beveling, since he is melting again 
the metal which is covering up the bevel, and therefore, he 
loses all the benefits of beveling. 


Fissures 

When the welder examines the reverse side of a weld of 
medium thickness, immediately after he has finished it, he gen- 
erally finds occasion to be satisfied with his work, and to be- 
lieve that he has secured perfect penetration; in fact, the edges 
of the sheet or the lips of the bevel have been drawn together 
by the contraction of the molten puddle and a thin thread of 
oxide appearing to be melted metal, or a few granulations, are 


visible all along the line of the edges which have been drawn 
together, 


However perfect a weld may appear, the accomplishment of a 
weld without a fissure in it is extremely difficult, and lack of 
penetration, no matter how feeble it may be, is. found in 
welding much more frequently than adhesion. 

We do not hesitate to state that all welds which do not show 
a tiny ridge or a few granulations of melted oxide are sure to 
contain a fissure. It is caused by insufficient penetration which 
Is a consequence of the fear of making a hole, which many 
welders have. A hole to close up, or a cavity to fill in the 
line of the weld, evidently decreases the welding speed, and 
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detracts from the regular appearance of the weld, so the operators 
usually are inclined to be overprudent in this respect. 

A fissure then, is a lack of penetration, very smali it is true, 
and perhaps not reaching a tenth of the thickness for plates 
from %-in. to %4-in. in thickness in the case of plates perfectly 
aligned on the same plane. (Figure 5.) 

But such a fissure may come from other causes. In the first 
place, from the overlapping of the beveled edges which are 
drawn together under the contraction effect of the weld, and as 
a consequence of a poor penetration of the pieces. The opening 
made by the bevel is decreased at the same time, and the weld, 
even though it accomplishes the fusion of the bottom of the 
bevel, is not deep enough, and since it cannot affect the entire 
thickness of the metal, a slight fissure is the result. (Figure 7.) 





Figure 10. 


Another cause of fissures, which is still more frequent, is the 
changing in levels of the plates, especially when they are not 
beveled. Here again the oxide, which accumulates in a thin 
line, causes a false appearance of thorough penetration. But 
this error may be guarded against as has been explained above. 
(Figure 6.) 

Another cause of fissures in welding beveled plates which 
should be noted at this time, is the incomplete bevel; that is, 
a bevel which although it is made at the correct angle, does 
not extepd through the full thickness of the plate, so that there 
remain, at the bottom of the puddle, two parallel faces, consti- 
tuting a certain thickness of metal which must be melted in 
addition to the faces of the bevels. (Figure 8.) This sort of 
preparation does provide a certain protection against a possi- 
bility of the puddle falling through, which happens sometimes 
in the case of bevels made at sharp angles, whether welding 
forward or backward, but at the same time, is one cause of a 
dangerous fissure. Let us add that welds whose reverse side pre- 
sents the appearance of a perfectly clear line, can immediately 
be put into the category of weld having a lack of penetration 
which may reach 10 to 15 per cent of the thickness of the plate. 
The same thing is true of welds showing on their reverse side a 
thread of oxide retained during the welding by capillarity, as 
we have pointed out previously when speaking of lack of pene- 
tration on thin and medium sheets. If this oxide is destroyed 
by etching or chipped off, lack of penetration in the weld will 
be evident. The oxide then acts as a braze as we have said 
when speaking of adhesion. 


In practice, fissues are counterbalanced from the point of 
view of lack of resistance to pulling by reinforcement which 
we can give to the line of the weld. 

What is the defect of the fissure and why do we qualify it as 
dangerous? This defect, which is not very important in a cer- 
tain number of ordinary jobs, becomes much more important 
when it is a question of assembling by welding pieces which 
are subjected to alternate stresses and shearing stresses, such 
as liquid containers or pressure gas container, boilers, etc. 

A fissure, no matter how small it may be, means an interrup- 
tion of the joining of the fibers of the metal at the surface 
where it is found. In case of alternate or vibratory stresses, 
the fissure acts the same as a nick made in a bar when testing 
for fragility. Furthermore, as a simple shock shows very clearly 
whether tests are performed by using a falling weight or by 
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bending the test piece in a vise; it is always found that there 
is a very clean break through the middle of the weld. 

The study of some welding failures, past and present, has 
shown the importance of fissures, and especially the lack of 
penetration in sheets in the neighborhood of %-inch thickness. 
Some of them, of course, are due to poor execution, however, 
we recently examined one failure on a %4-inch plate, and in this 
case it was perfectly evident that the weld had been done by 
an expert. There was a very small fissure but the weld had been 
reinforced to a depth greatly exceeding the depth of the fissure. 
The failure, by the way, was caused by an explosion due to a 
chemical reaction which produced a pressure far in excess of 
the working pressure originally demanded of the container. 
When an examination was made, the blame for the break was 
not laid on the weld itself, but some very important observations 
were made on the effect of these fissures. The rupture oc- 
curred through the middle of the weld, but in the zones where 
perfect penetration had been secured as indicated by the pres- 
ence of drops of metal on the reverse side, the line of the 
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Figures 11 and 12, 


break stopped and made a detour around this drop of metal. 
Test pieces were then welded, purposely leaving some portions 
without penetration and taking care to secure extra penetration 
in other portions. After welding, the test pieces were submit- 
ted to bending tests which show clearly that the breaks begin 
in the parts where penetration is incomplete and are turned 
aside when they reach the zones which have been thoroughly 
fused. 


Remedies 


Now that we have explained the three principal defects in 
welds on iron and steel, let us see what the remedies for them 
can be. 


These remedies exist and they must be caretully explained 
because they are at the disposal of everybody. They wiil permit 
the making of welds which will pass all tests and will allow 
the welder to work with complete confidence. 

We have seen that in making welds on sheets up to 4s-inch thick- 
ness, lack of penetration is a frequent defect and it is caused 
partly by the failure of the welder to realize how deeply the metal 
must be melted. There is no other remedy for this except to 
teach the welder by drawing his attention to the undesirable con- 
sequences of lack of penetration and of fissures in all welded joints 
which will have to stand not only pulling stresses, but also bend- 
ing and shearing stresses. This is not the place for giving pre- 
cise instructions concerning the method of holding the torch and 
the power of the torch, the speed of welding, etc., the point to be 
made here is that the welder must constantly make a check on 
the reverse side of his weld and make sure that he is melting 
all the way through. 


It is not enough, as we have seen, to find a ridge or a thread 
of oxide on the reverse side of the weld. A ridge of molten 
metal, well joined to the base of the sheets is the only indication 
of a good weld. It is not expected that a perfectly regular and 
continuous ridge can be secured, because this would demand a 
remarkable degree of cleverness, but the penetration ought to be 
made evident by successive drops, fairly close together, which will 
serve to limit the consequences of lack of penetration, as we will 
see later when speaking of fissures. 


As far as adhesion is concerned, only one rational method of 
execution can serve to overcome this defect. We have seen how 
the inclination of the torch in the execution of welds on beveled 
plates leads to a projection in advance of the puddle of a con- 
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siderable quantity of melted metal which solidifies 
without being joined to the face of the bevel. (Figu: 
teach our welders when making continuous welds, to hy, 
as nearly vertical as possible to give it very litt 
movement, and contrary to the method used for thickn. 
% inch give it no longitudinal or elliptical movement 
desirable to work, whenever possible, on inclined plate 
in Figure 9. 

A nearly vertical position of the torch permits tal. 
tage of the greater part of the heat in the flame in 
longitudinal movements in the torch and will resy|; 
placement of the melted metal which must be avoid 
to prevent adhesion; the projection of melted metal ca; 
ished considerably by an inclination of the plat 
Figure 10. The adding material of the right diamete: 
in contact with the bevel situated behind the torch, pa 
nately on each side of the flame. 


Briefly, all these conditions together, allow us to ; 
amount of metal which may work ahead of the puddle ¢ 
nificant quantity. Then we can obtain a free and norm: 
the edges and a perfect union with the adding mate: 
same time controlling the degree of penetration and a er: 
of execution, which is always an important factor. 
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Figures 13 and 14. 


It is this method of continuous forward welding \ 
nearest approach to backward welding, a method whic! 
sider the most rational, and which has been explained 
previous discussions. 

In welding by successive puddles we have seen that 
adhesion is less frequent than in the method of continu 
ing; however, adhesion can be produced in the lower part 
function of two consecutive puddles. (Figure 11.) We « 
this defect by welding on an incline, so that the puddles 
the appearance shown in Figure 12. In this manner, th 
two consecutive puddles is made without adhesion at th: 
of the bevel. 


There are also ways to guard against the consequences o! 
surés, giving to a weld the maximum strength, and to | 
it, thus disposing of such secondary defects as thin places, r 
spots on the sides of the puddle, etc., at one time. These 1 
are a deliberate formation of a ridge or drop of metal 
accomplished with the torch. 


Welders are generally divided between a desire to get thorou 
penetration, and a desire to make good speed. Since thorou 


penetration means that the speed of welding will be perceptive! 


diminished, the welder adopts a middle course, especially when h: 
working by the piece, and welds almost through, leaving 
about «x of an inch not welded on the lower side; in other wor 
a fissure. 


Now, it should be brought to the attention of workmet 


the drops of melted metal well joined to the lower sprface of thy 
plate, constitute a very strong reinforcement: to the joint, and 4! 


veritable welded rivets. 


The influence of these drops is absolutely remarkable. Always, 


without exception, when breaks have occurred in welded | 


tainers, the observations made have been identical. The fssur 
causes a separation through the middle of the weld, but eve" 


‘welded drop turns aside the break toward the middle of the p! 
or even stops it completely. 
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Numerous tests have been made to make this point more clear 
and conclusion is that all failures caused by fissures can be 

epletely avoided by the presence of drops on the reverse side, 
ioe r yet, by a continuous ridge. 

We have also recommended the repair of the reverse side of the 
weld. We do not mean by this exactly the same thing as the 
welding on the double V design. We are speaking rather of the 
fusion of the line of weld on the reverse side. (Figure 13.) 
This can be done with the same torch, or better, with a less 
oowerful torch, but there is another method of repairing the 


veverse side of the weld which was recommended some years ago 
by an Italian engineer ; a method which we have tried, and which 


That 
; the fusion and joining of the edges of the plate on the reverse 


ves very good results wherever it is possible to apply it 


side of the weld by a second welder, equipped with a less power- 
ful torch and working from underneath while the first welder 
makes his weld normally. The repair operation is then made 
in such a way as to use a great part of the heat present in the 
vicinity of the weld, and a considerable 
affected.* 

(*Note:—The description of this process sounds very much like 
the procedure which is commonly known as “wash welding,” but 
should not be confused with tt. Wash welding is usually done 
with the view to improving the appearance of the bottom of the 
weld rather than improving its strength. What the author wishes 
to recommend is that the welder should secure absolutely com- 
plete penetration. Figure 13 shows the result. The result of wash 
welding is shown tn Figure 14, and the author comments on the 
undesirable features of such a procedure.—Editor.) 

We have made some experiments with this method of 


economy in 


gZas 


weld- 
ing on plates about 3% inch thick. The method of operation which 
seems .to be the best is as follows: 

The second torch should melt the metal about 1 inch behind the 
place where the puddle is, and the power of the second torch 
is about one-fourth that normally used for the total thickness 
of the plate, and it does not appear necessary to add filling metal. 
The execution of a weld of this kind evidently necessitates con- 
siderable cleverness on the part of the man who is welding under- 
neath, but the process can be considered as rational and econom- 
ical as far as the gas consumption is concerned, when we take 
into account that the maximum resistance and safety are realized 
in the completed joint. Breaking tests on specimens have shown 
the practicability of the process permitting bending, by hammer- 
ing or dropping weights, to very sharp angles. We should also 
take into account here that this kind of a test indicates the fragil- 
ity of the piece, and our experience has been that the test pieces 
were very strong in this respect without having received any heat 
treatment or mechanical treatment. 

It should be noted, however, that it is quite possible in the ap- 
plication of this method, to have incomplete fusion of the lower 
surface, which will leave a fissure. In this case, the fissure will 
exist on the inside, and we have been able to determine that the 
method loses its entire value in this case, and that the break of 
a joint is produced with all the characteristics of a break caused 
by a fissure which had not been touched. 

Conclusions 

We have then shown the methods of remedying certain impor- 
tant defects which are present in poorly executed welds. Are 
these remedies capable of application commercially in all cases? 

We have already shown that it is necessary to attach more and 
more importance to the above mentioned defects when we are 
dealing with jobs that the cost of the work is less important than 
the matter of having a joint which will be perfectly safe under 
all the surface tests which it will have to stand. Therefore, the 
welder has the responsibility of taking advantage of every pos- 
sible method which will give the maximum guarantee of secur- 
ity. 

However, from the point of view of refinishing the work, where 
it is necessary to re-roll or hammer into various shapes, whether 
the pieces show a small flange on the reverse side of the weld, or 
simply drops of metal, it is certain that these ought to be re- 
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moved by a portable grinder in preference to a chisel in order 
to avoid the formation of tool marks or sharp corners where the 
chips have been taken out. We have been able to show, after 
comparative tests, that after complete grinding of the welded drops 
on test pieces, the resistance offered by the weld to break, was still 
very strong, although a little less than the resistance before grind- 
ing, and that the metal joined to the plate at the location of the 
drops which have been taken away by the grinder, served to stop 
the weld from breaking through the middle just as the drops had 
served this purpose. It is preferable then, in important work, to 
cause the formation of a ridge or of drops before putting the weld 
in service, rather than to economize by not providing this rein- 
forcement, thus leaving the joint exposed to the dangers created 
by a fissure. 

We must take into account the case of small jobs in the sheet 
metal shop, such as containers of content, in which the 
the forms would not permit either welding from 
underneath or dressing off the inside of the weld. The skill of 
the welder himself, and the inconvenience of the work are also 
factors entering into account here. 


small 
dimensions or 


However, there exists a great quantity of constructions in which 
there might well be applied, without great difficulty, the methods 
we have just pointed out for increasing the strength of welds. 

It is on this account that it has seemed worth while to us to 
bring to light the principles and methods which permit of obtain- 
ing best welds, and consequently, to increase confidence which 
everybody ought to have in the process of joining metals by weld- 
ing, as applied to the ordinary jobs found in the sheet metal shop. 


A HINT FOR OIL FIELD WELDERS 
By J. H. Ady 


In July, 1919, I was called upon to weld an extra 5-foot ex- 
tension to an oil well drilling stem. The work was done for a 
well drilling contractor of Leetonia, Ohio. The extra length was 
called for because of the necessity for additional weight. 

The first step in the job was to cut off the rope socket end 
with the cutting torch, then bevel the ends of the rope socket 
end with a cutting torch, then bevel the end of the rope socket 
to a chisel edge, and bevel each end of the extension in the same 
way. In all there were four ends which had to be beveled to 
90 degrees with u cutting torch. 





The next step was to line up the stem and the extension ac- 
curately on V-blocks. Then we proceeded to build a pre-heating 
furnace around the parts to be welded so as to save gas and get 
a weld of a better quality. The ends were pre-heated to almost 
a white heat; then the welding was started by fusing the ends 
together at the bottom of the V. The beveled edges were melted 
down to fill in, and then the filler rod was used to fill up the gap 
to a depth about equal to one-fourth the diameter of the stem. 
We then turned the stem over and followed the same procedure 
on the other side. This practice of welding a small portion, then 
turning to the other side was carried out in making both the 
necessary joints. The result was that we had no trouble at all 
with warping. This work was done several years ago, and the 
drill is still in Thousands of feet of holes have been 
drilled with it since these welds were made. 


service. 





CALIFORNIA WELDER USES BOOKLET TO ADVER- 
TISE 


Brown Brothers Welding Company, of San Francisco, Cal., 
have a large two-story building full of equipment for doing ther- 
mit, electric and gas welding. They have just completed print- 
ing of a very complete bookiet which illustrates their facilities 
for doing work inside the shop and outside the shop, and also 
serves to show the variety of repairs that are possible by these 
various processes. Some of the especially interesting illustrations 
in the book show a portable electric welding unit, an interior view 
illustrating their 8-ton traveling crane, a stationary 4-operator 
electric welding unit, a battery of 25 portable oxy-acetylene units, 
and a series of jobs on heavy castings, boilers and tanks. 
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Wide Differences in Opinions and Practices Indicate 
Need for Further Research on Rail Joint Problems 
By E. M. T. Rydert 


Introduction 
HE subject Welded Rail Joints is by no means a new 
| one, but it has certain aspects which we usually asso- 
ciate with new problems, namely the features of novelty and 
uncertainty. 

As variety is still the spice of life, Way Engineers find the 
subject fascinating in itself aside from the promise it gives of 
substantially solving one of our most serious track problems. 

It also carries a lurking danger in the allurement it offers 
for experimentation on a large scale, with the ultimate ex- 
pense unknown. 

In dealing with welded rail joints, some of us are inevitably 
reminded of the “little girl who had a little curl, etc.,” for 
there is no doubt that “when a welded joint is good, it is very, 
very good, but when it is bad, it is horrid.” 

Some Engineers are even yet unconvinced of the wisdom of 
“burning their ships behind them” and trusting themselves 
to build new track, or rebuild old, with welded joints and 
without the comfortable feeling that there are at least a half 
dozen good one-inch bolts in each joint trying to keep some 
evil agency from making them work “loose.” 


Let us assume that there is some truth in the idea that we 


are lost in the welded rail joint woods. What should we do? 

In such circumstances there are three things to consider: 

First: Where did we come from? 

Second: Where are we now? 

Third: Where should we go? 

History 

Answering the first question it can be truthfully said that 
we have come a long way, farther perhaps than we realize. 
Welded joints have been in the field since the beginning of 
the electric railway industry. 

Falk Cast Weld Joints were in use before the horse cars 
disappeared. Lorain Bar Welds were being tried out nearly 
thirty years ago. 

Perhaps a brief glance at the development of the principal 
types of joints may be interesting. 


Cast Welds 


Joints of this type were installed in 1890 in Brooklyn on 
old rail and in 1894 in St. Louis or new rail. An old Falk 
Company catalogue shows that they installed cast weld joints 
in rail from 9 in. high, down to 3 in., (the latter in Oakland, 
California, in 1896) and that 500,000 joints were installed in 
five years. 

Resistance Welds 

To the Lorain Steel Company and its predecessor, the 
Johnson Company, is due the credit of making a commercial 
success of this type of joint, the pioneer work having been 
done in 1894. 

The bar weld which was their standard for many years, 
consisted in welding a flat bar on each side of the web of the 
rails to be joined, the actual welds being located at the ends 
and in the center of the bar. 

This process has been improved within the last half dozen 
years by the addition of a chock block welded under the 
heads of the rails directly at the joint and also welded to 
the webs of the rails and to the main welding bar. Some 
800,000 bar welds have been installed to date. 





*Paper presented at joint session of A. W. S. and American 
Electric Railway Engineering Association, Chicago, Oct. 4, 1922. 


+Way Engineer, Third Avenue Railway System New York City. 


Vice-Chairman, Welded Rail Joint Committee. 


The Lorain Steel Company is now also installing 
weld under the Jacobs patents, upwards of a th, 
these joints having been put in during the past year 

The process welds the entire cross-section of th: 
leaving a finished joint hardly differing from the ; 
in size by more than the thickness of a lead pencil 


Seam Welds 

When trolley lines were first built, the use of a 
machine to make rail joints would hardly have been 
less visionary than to make a “seam” between rail 
plate by using an electric current and a carbon or stee! 
but the magic of the electric arc is now responsib| 
making of seam welds by thousands on electric 
properties all over the country. Some welds were firs 
oped on a commercial scale in Germany and were int: 
into this country in 1914 by the Atlantic Welding Co: 
However, four years before that date, joints desig: 
Mr. C. F. Gailor had been installed in track on M 
Hartford, Conn., using acetylene gas to make the weld 
joints lasting in sound condition until the track was 
structed in 1918. 

The Atlantic Welding Company in their first 
New York City used double refined iron plates, Sy 
iron rods and a semi-automatic control for the el 
holders obtaining current from imported motor generat: 
weighing five tons. Changes were gradually made 
methods now in use, using steel plates and rods and hand 
control for the electrodes, with generating apparatus 
enough to be moved about by two or three men. Th: 
tance method of stepping down trolley voltage is also 
and both metallic and carbon electrodes have their ady 

In describing present conditions, one may use variou 
according to his convictions, or his nerve. If not pessi: 
ehough to say chaotic or embryonic, he might be cont 
with experimental or developmental. 

An impartial observer could hardly say that we 
reached “normalcy.” 


Thermit Welds 


Now-a-days chemistry is so interwoven with all our actio: 
that we do not stop to think where that science ends 
others begin. 

Making a rail joint in a chemist’s test tube might be said 
to have became an actuality in the case of the Thermi 
joints. 

Thermit joints like seam welded joints were developed 1 
Germany, reaching commercial proportions about 1902 
these joints the rail ends were butted together, heated }) 
the Thermit metal and then forced togther by clamps. Th: 
only present modification in European practice consists in 
using a copper coated steel plate between rail heads whic! 
thought to increase weldability. 

Thermit welding was introduced.into the United States 
in 1904 and has had three principal stages of development. 

The method at first used gave a weld of the base and we! 
of the rail only. 

In the second method, the rails were separated, the Therm 
casting filling the entire space and forming part 0! 
running surface of the rail. The present method introduced 
ten years ago is based on inserting a head shim of rail stee’ 
to form the running surface, the Thermit steel welding the 
rest of the section; including in girder rails the lip and th 
outside of the head. Recent improvements have cut down 
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the amount of Thermit metal and of manual labor required 
while at the same time increasing the reliability of the 
process. 

: Present Conditions 

Our second question in the welded rail joint woods is: 
Where are we now? Let us answer this question by asking 
some others. Have we taken our bearings carefully? Are 
we on the right track? Do we know how to make each type 
rail joint the very best way? Are all the 
settled? control the processes so as to 
always get good joints and never bad ones? Must we 
admit that we are compelled to 
questions in the negative? 

Progress Report Number One of the Committee on Welded 
Rail Joints throws some light on these questions. 

Looking through the replies for Cast Iron Welds, we tnd 
the following (the classification numbers being used for ref- 
erence purposes) : 

112.1 Weight of Joint Castings: 

Smith: 100 Ibs., Wilson: 170 Ilbs., 
win: 235 Ibs. 

Agreement on such a fundamental as the size of the cast- 
ing is certainly not complete. 

180.1 When do cast welds fail? 

Cram: “Failures are principally due to slips.” 

Kerwin: “About 15 per cent of joints show breakage of 
head of rail over weld after twelve or more years of service.” 


of metallurgical 


problems Can we 
) not 
answer 


many of these 


Cram: 200 lIbs., Ker 


Smith: “The greatest number of failures are in the casting.” 
Wilson : 
directly under the head.” | 
The doctors do not even agree as to the cause of the demise. 
Picking out one item in the report for Resistance Welds, 


232.12: Use 


“Most failures occur by rail splitting at top of web 


it is amusing to note the answers to the query 
of expansion rails in closed track. 
“No.” “Yes.” 
Steward: “Yes.” 

For electric seam welds there were more replies to the 
inquiry schedules than for any other type of joint and there 
was more variation in practice and in opinion. 


George. Punderford: Kleinschmidt: “No.” 


The practice of some companies is to weld seams for the 
full length of the plates; on the other hand, some companies 
do not weld seams all the way to the ends and some do not 
weld seams at the center of the plates. 

3eveling the top of the plates is practiced by many, but 
considered unnecessary by others. 

Base plates are not 
thusiastic advocates. 


generally used, but have some en- 


As to using inserts or shims, some use them freely, some 
not at all. Many allow a single shim as an unavoidable evil; 
while one reply advises using more than one and one man 
prefers to melt down his rail ends and build them up again. 

In the matter of heat treatment, a few companies preheat 
the joints before welding and one post heats, but the majority 
do neither. 

It is only fair to the Way Engineers to that the 
manufacturers of joint welding equipment are themselves 
not in a position to give authoritative information on a great 
many of the moot points in the welding art. 


Say 


The fact is that for all types of rail joints, our knowledge 
of the physical, chemical and metallurgical problems involved 
is altogether inadequate. 

From the Engineering point of view we do not know either 
the loads applied to the structure or its powers of resistance. 
With any of the different types, we can make joints which 
look good when they are new. What will be the effect of 
rail wear, of the hammer blows of traffic, of temperature 
strains, or repeated bending, of corrosion, of time itself? 

What we want to know is how to make joints that will last 
as long as the rail. 

We do not know that now. 
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Future Development 

This brings us to our third question: Where should we go? 
Where, but to Science and Cooperation, two of the most 
powerful factors in the world’s progress today! Many of us 
are attacking these problems independently, which inevitably 
means duplication of effort and probably means very slow 
and uneven progress. 

Scientific study of such complicated problems as exist in 
the production of welded rail joints can be undertaken to 


advantage only under direction and with adequate 
resources. 


expert 


Both of these requirements seem in a fair way to be met 
by the organization of the Committee on Welded Rail Joints. 

Its membership comprises Experts of the U. S. Bureau of 
Standards, Purdue University, and other technical laboratories, 
together with Representatives of Rail and Equipment Manu- 
facturers and Way Engineers from many of our principal 
Electric Railway Systems. 

The committee should have the backing of the entire Elec- 
tric Railway Industry. 





HELPFUL SUGGESTIONS AND POINTS TO BE OB- 
SERVED IN THERMIT WELDING 

The following suggestions and recommendations not previously 
published in instruction books on Thermit welding will be of 
interest to welders engaged in repairs to heavy sections made 
by this method. 

1. Making Pattern Wax Plastic: 

In previously published directions for making plastic the yel- 
low pattern wax to be applied between sections to be joined by 
means of Thermit welding, it was recommended that the wax 
should be placed in a pan and warmed until it became plastic, 
or else melted entirely and allowed to cool until it became plastic. 
Another way of making wax plastic, which has been found very 
satisfactory, is to pour the melted wax in a small stream into 
cold water. Very shortly thereafter, it can be removed with 
the hands and the water squeezed out. It then will be found 
sufficiently plastic for use. 

2. Connecting Top of Pouring Gate and Riser: 

After hollowing out a basin in the top of a rammed up mold, 
a channel or trough should be cut in the top surface of the mold, 
connecting the top of the pouring gate and the top of the riser. 
This will cause the first slag, overflowing on top of the mold, to 
quickly run across to the riser and thus while the metal is very 
liquid, equalize the pressure on the pouring gate and the riser. 

3. Use Liquid Fuel Not Gas for Preheating in Thermit 
Welding: 

The use of gas for preheating in Thermit welding should be 
discouraged because in order to properly preheat a section in a 
mold without badly burning away the preheating gate, it is neces- 
sary to use vaporized liquid fuel (gasoline or kerosene) which can 
be blown into the mold at such a velocity that the location of the 
flame can be varied at will. Thus by increasing the velocity at 
the end of the burner pipe the lower part of the frame. can 
acually be cooled down and the upper part heated. The frame 
at all times can be so regulated that the heating gate will be 
dried out but will not be burned. This is not the case with any 
gaseous fuel whether it be natural gas or illumating gas, etc., and 
in all such cases the flame will either start at the end of the 
burner pipe, or will be blown completely out. This mass of flame 
passing continually through the restricted heating gate during 
the entire preheating operation is bound to do considerable harm, 
and in all cases the lower part of the mold and the section being 
preheated will be at considerably higher temperature than the 
upper parts. 

4. Character Flame in Preheating: 

Too rich a flame during the early part of preheating may not 
be harmful, but especially toward the end care should be taken 
that no excess oil be used so that the lean flame will tend to 
burn out from the molding material any oil which may have pene- 
trated during the early part of the preheating. 
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yj WELDING AND CUTTING APPARATUS a. 


Thousands of Users 


Sell REGO 


The finest kind of advertising is done by REGO users. 


Daily we get letters telling us that some experienced 
welder, or foreman, or superintendent who uses REGO has 
advised the writer to purchase. 


If a satisfied user is the best kind of advertising—and we 
believe it is—then REGO apparatus is daily being boosted 
by an enthusiastic legion of REGO believers. 


REGO torches are technically correct. They are con- 
structed upon a principle scientifically sound—U. S. Patent 
No. 1,301,044—and they arecarefully constructed in a fac- 
tory with every modern machine, and by men trained care- 
fully through many years of construction work on gas appa- 
ratus. 


REGO torches eliminate the flash, use lowest pressures, 
materially decrease oxygen bills, and give a soft smooth 
flame, ideal for good welding. 


The REGO torch is the pioneer in the use of a lower oxy- 
gen pressure. Its constructors developed this principle. It 
will—and does—have imitators, but why buy imitations 
which are inferior in construction and which cost at least as 
much and in some instances more? 


The REGO line is complete. We have torches from $5.00 
up. Regulators from $11.00 up. Complete units from $7.50 
up. Acetylene generators from $175.00 up. Preheaters from 
$15.00 up. Our catalog illustrates and describes the com- 
plete line. 


If you are interested in better welding, ask for 23 W. 


THE BASTIAN BLESSING COMP 
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REGO “L” WELDING TORCH 


For Acetylene (tank or medium pressure generator) 


Many call this the “All-Purpose” torch, since it will handle every welding job from light sheet metal to 
heavy castings, and cutting up to one inch. 


Measures 22 inches over all. 
Furnished with ten (10) drawn-copper welding tips and one (1) cutting tip. 








| NO FLASHBACK | 





} No THREAD ON TIP | 











BALANCED PRESSURES 








GASES MIXING 
IN TIP 














SOFT WELDING 
FLAME 














DRAWN-COPPER 
ONE PIECE TIP 











May be had with straight 


or angle hose connections. 


The famous R E G O Model L 
welding torch for all classes of work. 
Complete with 10 drawn copper 


NE assis cveccnecensinese~ $50.00 
Reiman 40.00 
Welding Tips, each............ Rae 
Cutting Tips (for cutting up 

I eo canes en 3.00 








Our catalog illustrates, de- 
scribes and prices a full line 
of welding and cutting torches 
ranging in price from $5.00 
to $75.00. 


ASK FOR CATALOG 
No. 23 W. 


THE BASTIAN BLESSING COMPANY 


WEST AUSTIN AVENUE AT LA SALLE STREET CHICAGO 
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STEEL § 


When Applying a Closed Patch the Patch Must 
Be Dished to Allow Contraction of Welded Area 


Atlanta, Ga. 
Dear Ed:— 

When all is said and done, Georgia isn’t such a bad state 
at that. After traveling over hills and valleys deep and into 
Atlanta our train did creep, it was a grand sight. Whoever 
christened it the New York of the South didn’t go far off. 
While Peachtree Street isn’t exactly a Fifth Avenue, it sure 
has its attractions and a fellow can meander up and down 
by the hour without any thought of tiring—You’'re right, Ed, 
perfectly right! I do like Atlanta. 


As far as the welding is concerned, Ed, I don’t think the 
process is used so extensively down here as in the North. 
This, as you might suppose, is perfectly natural for the manu- 
facturing isn’t in evidence down here like it is up our way. 
It’s an exception to see a welding shop of any size so I was 
sort of interested in getting a peek at one particular shop 
I had heard much of. The manager of this shop had the rep- 
utation among the trade of being one of the oldest and best 





This Patch Should Not Be Difficult for a Good Welder. 


welders in the South, so of course I wanted to meet him. 
Imagine how I felt when I arrived at his plant and learned 
that instead of being in Atlanta he was in New Orleans. It 
seems that he had been called upon to supervise this job after 
repeated failures by local Companies. There was a bare pos- 
sibility that he would finish up and come right straight back 
If such were the case he’d be back in two days more. Well, 
Ed, I decided to wait two days but if he didn’t come then 
I'd have to travel on. 


While waiting I was figuring all the while that in addition 
to having the pleasure of meeting him, he’d have an interest- 
ing job to tell about inasmuch as they called him a thousand 
miles to do a job that evidently was out of the ordinary. The 
first day rolled around and most of the second had followed 
the first when I gave up all hopes of making connections with 
him. I went down to the ticket office and made reservations 
on the evening train. No sooner did I return to the hotel 
when I found he had landed. There was no time lost in get- 
ting together and we sure had a jolly good talk but it wasn't 


long enough, that was the only trouble. 

I suppose you are wondering about the job he was on. I 
know I was, but everytime that I'd bring it up he would sort 
of side track me so I could plainly see that he couldn’t be 
crowded any. I let him take his own time and finally he came 
around to it. 


“You see more is required from a good welder.” | 
“than simply a knowledge of how to weld. He mu 
his head and figure out each problem right on the jo} 
point was brought out very clearly on the job I was just 
in on over at Orleans. There was nothing extraordinary 
such a job that they should send for me but the men 
job simply did not try to analyze their difficulty and , 
than make the mental effort they sent for me. I don’t 1 
telling you about it for every time I think of it I’m i; 
to smile. You too will see the point as I go on.” 


“It seems that a certain apparatus manufacturer.” hy 
on “figured that it was going to be possible to mak: 
sale to an Oil Company so the representative was d 
everything in his power to get the deal through. |; 
course a demonstration as to the application of the p: 
was to be made. What should be welded? The superi 
dent of the Oil Company, it so happened, had a good job 1 
then and there. One of the tank cars had a hole punch 
one of its ends and he would like to see just how a | 
would be fitted and welded in, in a case of this kind. 
that was no trick at all. The demonstration would b: 
that very day. That was evidently satisfactory for a s} 
while later, as I had it explained to me. The demonstrat 
was out there with his apparatus all set to go.” 

“Now there was nothing particularly difficult in the j. 
he went to explain. You have seen many an oil tank 
The tank itself, I'd imagine, is about five feet in diameter 
and the length, that of the car. The ends were slight 
bellied but in the center they were just about flat. It 
in this flat part that the hole was and the welder seei: 
that the material was half-inch plate, provided to trim + 
hole out around with his cutting torch and fit in a patc! 
the same thickness. This patch was prepared from a | 











The Dished Patch Does the Trick. 


piece and arranged to just fit in flush with the rest of the plat 

It was welded in the usual way and meanwhile quite a crowd 
had collected. The distributor of the apparatus was plainly 
impressed at having such a fine audience and took advantag: 
of the moment to explain the possibilities of the process and 
his apparatus. Well Sir! the weld was finished and _ th: 
welder was just gathering up his tools when BANG! Th: 
patch let go and the plate cracked for about six inches o1 
each side of the weld. This was a nice state of affairs. How 
was the Salesman to’ save his face? here the job was much 
worse than when he started. Alibi, that was the trick. He 
spoke to the welder and they suddenly learned that it was th: 
wrong filler rod they used. It was then quite late in the da) 
so it was agreed that they leave their equipment there and 
return the next day and do the job over. 

“Did the same welder tackle the job the next day?” m) 
friend continued. “He did not! The apparatus man scouted 
up the best welder in town and put him on the job the nex! 
day. This welder had welded fire boxes in boilers and what 
not so there was no chance at all of his work going wrong 
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Well, to make a long story short the second day was simply 
juplication of the first. No sooner had the weld started to 
ol off when there was a sudden report and again she 

This time the opening was much worse than before. 

\ performance of this kind on compzny property was to much 

the Company. They had their tank 

It was up to the distributor to work fast so he 

:nnounced that he woud wire the factory for a welder and 

would guarantee satisfaction. 

he did wire his factory. 


( acked. 
visions of 


being 
ruined. 


This kept them cool and so 
They immediately sent me a telegram 
asking me to get over there without losing a minute. Summons 
of this kind I usually obey even if I don’t know any thing 
about the nature of the work because I always charge a good 
stiff fee. for my services and traveling expenses and not once 
have they hesitated an instant about paying. This was no 
exception. I got the next train and after landing on the job 
it was all fixed up in good shape within three hours and I 
managed to get a train that same day coming this way. As I 
said before, these jobs aren’t hard but a fellow has to go after 
them with a degree of intelligence, that’s all.” 

“T’ll agree with you there,” I said, “but on the other hand 
you'll have to agree with me when I say that none of us are 
blessed with any too much of that stuff you call intelligence. 
Naturally, those who have more than the average stand out 
head and shoulders above the crowd. Now what I'd enjoy 
learning is just what you did on this particular job that the 
other fellow didn’t do. We are always learning about some 
wonderful job being. done but the most important part is 
always left out—lIt’s the details I always crave.” 

“If there were anything concerning this job that was out 
of the ordinary I’d certainly be pleased to tell you but really 
it was just an ordinary patch proposition and the only reason 
I was called upon to do it was because this apparatus man 
got a little nervous and crowded his welders too much,” 
was the answer I got. 

“Come now!” I said, “you surely did something that the 
others didn’t do. 

“Yes.” 

“How about the rods?” I 

“The same kind exactly.” 

“Did you make the same kind of a patch and fit it the way 
the others did?” I next inquired. 

“I suppose so,” he answered. “I cut it out of the same 
sheet as the others and after getting the blacksmith to put a 
belly in it I simply tacked it in place and welded right around 
without stopping.” 

Determined to get to his actual secret I decided to keep on 
with my questions so next I asked him why he had to put a 
belly in the patch. 

“Oh it would be impossible to do that job without some 
means of taking care of the contraction. That's why I bellied 
the patch,” he answered. 

“Why would it be impossible in that case? 
enough elasticity in steel plate to take that up?” 

“Not in tank steel,” he replied. “That’s steel that 
there isn’t much life in. It’s not like boiler plate or fire bos 
steel. If a weld were to be made in tank steel and no pro- 
vision were made for contraction it would simply open up 
as fast as you could weld it. Now by putting a good belly in 
the patch and welding it in place in the usual manner, with 
the convex side out, the weld is allowed to cool slowly while 
the torch is played on the bellied portion and this high part 
is rapped lightly and rapidly with a hammer until it is just 
flush with the rest of the surface. By so doing, the con- 
traction is taken care of by the mechanical expansion of the 
patch. It’s a very simple thing, anybody would think of it.” 

“That’s the secret,” I exclaimed. “The belly is the thing 
that turned the trick. I'll be that’s why the other fellows 
fell down. They didn’t figure that tank steel was so dead.” 

“I wouldn’t be at all surprised to learn that that was the 
reason,” he answered, but just then I caught a twinkle in his 


Did you use the same apparatus?” 


asked. 


Isn’t there 


one 
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eye and saw that he had just been having a little sport with 
me. 

His highness then pointed out that he had just been trying 
to impress me with the fact that each welding problem, as 
received in the general run of work, has to be given individual 
thought and if so handled the results will invariably reward 
the operator for any trouble he has been put to. 

Drop me a line to New Orleans Ed. I'll be there a week 
or ten day this time. Better make it general delivery as I’m 
not just sure where I'll put up at. 

Cordially, 
SHEP. 

P. S—Just happened to remember that there was another 
point brought up later in our conversation that was evidently 
looked upon with considerable importance. It had to do with 
annealing the part adjacent to the weld with the torch before 
starting. The heat given off during the welding is apparently 
not sufficient, therefore, this added treatment. 





AMERICAN WELDING SOCIETY FALL MEETING 

The officers and directors of the American Welding Society 
have expressed themselves as being highly pleased with the good 
work accomplished at the fall meeting of the Society held in Chi- 
cago the first week of this month. The program of this meeting 
was printed in full in the September issue of The Welding Engi- 
neer. Some of the most interesting and satisfactory features of 
this program were the meeting of the committee on specifications 
for steel to be welded; a meeting on the subject of sectional re- 
search, the afternoon and evening sessions on the various methods 
of welding cast iron, and the meeting of the committee on the 
training of operators. The committee which has been studying 
steel for welding has so far devoted its time to determining what 
quality of steel acts in the most satisfactory way when heated 
to the point of fusion. The tests made so far indicate that 
whether heated by electricity or by the gas flame, commercially 
pure iron has the most satisfactory reaction. Further tests will 
be made with welded specimens before the report is completed. 
The committee on training operators has prepared a fairly com- 
plete outline of instructions for welding various metals, this out- 
line to serve as a guide for the instructor rather than as a text 
book for the beginner. It is planned to organize a vigorous cam- 
paign for memberships in which the national headquarters will 
co-operate with the membership chairmen of the local sections to 
make the campaign as effective as possible. 

On Tuesday morning, the electric-are welding committee and the 
gas welding committee met jointly for the purpose of developing 
regional research committees in the Chicago district. This is in 
accordance with a regional plan of research developed by the 
American Bureau of Welding, which differs from the ordinary 
committee work in that the members of each regional committee 
live within a given locality and at no great distance from a com- 
mon meeting place. The advantage of the plan is that it permits 
the holding of regular frequent meetings without unnecessary loss 
of time, it permits the sustained interest of members, as the fre- 
quency of meetings and their regularity do not allow time for 
the members to forget what happened at the previous meeting, it 
permits a particular investigation to be carried to a successful 
completion within a short time, and promotes interest in research 
in a particular locality at a minimum of cost. Such a regional 
committee, known as a sub-committee on the electric-arc welding 
of cast iron, was organized about a year ago under the auspices 
of the Northern New York Section of the American Welding 
Society. Members of the committee consist of representatives of 
the General Electric Co., the American Locomotive Co., West 
Albany shops of the New York Central Railroad, one or two 
foundries and Union College. Meetings are held fairly regularly 
at intervals of two weeks. 

In the afternoon session a joint report of the gas, electric and 
thermit welding research committees on the general properties 
of cast iron in so far as they affect weldability, was read. It was 

(Continued on page 32.) 
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The High Cost of Ignorance 

T is always the well trained operator who gets the best ; 
I out of his torch with the least expenditure of time and 
The torch is a handy tool either for routine work or for 
gency, but it becomes expensive when turned over to a wor! 
who is not thoroughly posted on the correct method of 
tion. Let a single instance out of recent experience be take; 
an example. A manufacturer who had been accustomed to 
oxy-acetylene welding on a small scale, was suddenly confro: 
with an emergency necessitating the temporary. addition 
large force of welders. These “welders” were put to work 
only the briefest kind of instruction. A visitor in this | 
while the emergency work was being done, noticed that worl, 
were walking around between jobs with torches lighted and st: 
ing in on new work without even a glance at the flame. 1 
were being used after having been melted and battered be. 
usefulness, and nobody seemed to be exercising any supervis 
over any of these points. Altogether, this work was costi; 
about three times what it should have cost. Everybody see: 
to be satisfied with the progress that was being made, so that 
company was probably making money. If the plant manager | 
given a little more attention to the welding process, howeve: 
would have been able to save at least two-thirds of the cost 
the entire job. 





Welding Goggles Can Correct Vision 

NE of the articles in this issue mentions a “sense of fus 
O is a qualification for a good welder. It should not be oy 
looked that this sense of: fusion depends a good deal upon good 
vision. Faulty vision is a very common thing among peopl: 
all walks of life, and as a general rule only those who use t! 
eyes for constant reading will take the trouble to correct thei: 
vision by properly fitted glasses, unless the imperfection is so grea 
as to cause marked discomfort or inconvenience. It does 
seem to be generally known that it is possible to have weldin; 
goggles made which will protect the eyes from the glare, and 
at the same time correct imperfect vision. It is true that sucl 
goggles will be more expensive than plain colored glass but th 
investment is small compared to the possibility of making good 
welders-out of poor welders. 





Constructive Development of the Welding Process 


Tt is generally recognized that welding has come to be such an 
| Pat factor in our big industries as to call for consider- 
able investigation of the possibilities of perfecting all of the vari- 
ous processes. The users of the processes will agree that this 
necessary, yet, if this investigation work was !eft to individual 
users it is doubtful if the benefits of it would be at the disposal 
of the various industries interested. The American Welding 
Society offers an opportunity for all users to co-operate in mak 
ing investigations at a very small cost to the individuals, and to 
the great advantage of all of them. It is the desire of the Amer- 
ican Welding Society to enlist the support of the users as far as 
possible, and to direct it’s activities in such a way that the users 
will be the beneficiaries. 

The organization of the American Welding Society in the local 
sections in our industrial centers, gives the users an opportunity 
to keep in very close touch with all of the Society activities, and 
to derive benefits which are not available from many of the 
national engineering associations. Monthly meetings held in these 
large cities supply programs, which, in the course of the year, 
are worth a good deal more than the cost of membership. Some 
of the interesting problems which have been discussed in the 


section meetings already, are of such a nature that it at once 
becomes apparent that large users can hardly afford not to belong 


to this Society and thereby gain the benefit of the papers and 
discussions. ’ 

As members of the American Welding Society have gained ex- 
perience in the handling of discussions of problems, the nature 
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Cutting Costs 


Service which meets emergencies 
reduces cost. Idle time of men and 
equipment is cut to a minimum. 
Frequently there is no interruption. 













Prest-O-Lite’s service can be relied 
upon at all times. That is why 
thousands of users throughout the 
country depend on Prest-O-Lite. 


Each Prest-O-Lite user looks to his 
nearest District Sales Office, not 
merely for arrangements to ade- 
quately cover acetylene needs, but for 
helpful co-operation and advice on 
any matter involved in the use of 
acetylene. 


S0st-Okite 


DISSOLVED ACETYLENE 





DISTRICT SALES OFFICES 


Atlanta Buffalo Dallas Milwauxee _ Pittsburgh 
Baltimore Chicago Detroit New York = St. Louis 
Boston Cleveland Kansas City Philadelphia SanFrancisco 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco; In Canada: Prest-O-Lite Company of Canada, Limited, Toronto 
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of the discussions have changed very much for the better, and it 
is now considered that papers and discussions can be expected to 
be always of a constructive nature rather than controversial. On 
the basis of work already done, it is safe to say that all users 
who join this Society reap benefits that will much more than 
compensate for the dues paid, and by increasing the membership 
so that many users having quite similar problems will be able to 
get together in the various districts, the value of the Society will 
be further increased, 

In order to indicate the great variety of problems which have 
already been investigated, and the possibility of further develop- 
ment of the four welding processes, a number of the papers and 
discussions presented at the recent fall meeting of the American 
Welding Society in Chicago are reproduced in this issue of The 
Welding Engineer. There are many problems relative to the test- 
ing of material, correct designs for welding, and countless other 


things, which will certainly be taken into consideration in the 


meetings o fthe Society in the year to come. The past year has 
been full of accomplishments of worth while things. More mem- 
berships will make possible more successes. Every firm which 
is interested in the further development of the welding industry, 
should demonstrate its interest in a practical way, by applying 
for a membership. 





Training Operators 

HEN new operators are to be trained for the welding de- 

partment, a first-class welder is usually delegated to do 
the training. It would be helpful to supply him with some good 
suggestions on systematizing this instruction work. If he is left 
to his own devices his instruction is not apt to follow any regu- 
lar course of procedure. A written outline of the course of ijn- 
struction will be extremely helpful, and will greatly increase the 
value of the time devoted to training the operator. One thing it 
will do is to prevent the instructor omitting important steps. It 
will also enable the foreman to determine exactly how much in- 
struction each man has had when he comes into the job. It is 
not to be expected that a good welder can develop a real scientific 
instruction course all by himself, but it is possible to increase 
his value as an instructor by helping him to put some system into 
his work. 





AMERICAN WELDING SOCIETY FALL MEETING 

(Continued from page 29.) 
pointed out that cast iron differs widely in composition and char- 
acteristics. It always contains about three per cent of carbon, 
but this may be either in a combined graphitic state and it may 
hold widely varying amounts of other elements, such as silicon, 
manganese, sulphur and phosphorous. Not only the presence of 
these elements, but also the rate of cooling of the casting pro- 
foundly affect the physical characteristics and weldability of the 
metal. 

In making a weld in commercial cast iron, the surfaces which 
are to be joined must again be melted. These surfaces consist 
of iron which contains carbon in both the free and combined states. 
When these surfaces are melted, several things happen. First 
both the graphitic and combined carbon go into solution in the 
molten metal. Second, some of the caron, silicon and manganese 
is burned out by the heat, while the amounts of sulphur and phos- 
phorus are practically unchanged. Silicon is most easily burned 
out, so the tendency is to produce cast iron in the weld that will 
be white when cold, owing to its low silicon and carbon content. 
Third, the surface of the molten metal oxidizes, making a slag. 
which in a measure prevents further oxidation. As soon as the 
welding heat is removed, the melted iron solidifies very quickly, 
owing to its proximity to the comparatively cold mass from which 
it has been melted and to its being exposed freely to the air. This 
sudden cooling causes a large amount of carbon to be retained 
in the combined state, resulting in a white, hard metal in the weld. 
Of course, if the casting has been pre-heated before welding, the 
cooling of the added metal will not be so sudden and a softer ma- 
chinable weld may be secured. Experience has shown that the 
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grade of cast iron which is most difficult to weld success{y) 
that which is soft and has an open grain. However, |itt! 
culty is encountered when the metal is of comparatively thi; 
tion (% inch or less). 

The shape of the castings also has an influence on th: 
of welding to be used. A casting comprising both light anc 
parts is subjected to more external stresses than one of | 
geneous cross-sections. The stresses are caused by the diff 
rates of cooling, light sections cooling more rapidly than 
There are also internal stresses set up at sharp angles. 

Acetylene for Cast Iron Welding 

A progress report of the research committee on gas weldi; 
cast iron was read by the chairman, S. W. Miller, Unio: 
bide & Carbon Research Laboratories. In the opinion of th 
mittee, acetylene is the best gas for welding because of it 
flame temperature. 

The use of the oxy-acetylene flame for preheating is expe: 
even for small work, and for the sake of economy, other c} 
methods are used. 

The greatest difficulty in cast-iron welding is to take ca: 
the slow strains which occur during preheating, welding and | 
ing. Slow preheating, rapid welding followed by slow cox 
are the means to be employed, especially in restrained welds 
such welds, either strains or distortion can be prevented, at 
for practical purposes, but it is not possible to avoid both. St: 
being dangerous, should always be avoided, even if some dis: 
tion is necessary. In concluding, the committee asserted that \ 
thorough fusion, proper allowance for expansion and contract 
adequate preheating, slow cooling, use of proper welding 
and no more flux than necessary, the welding of cast iron is wu 
formly a success and produces a weld which is always strong 
than the base metal and readily machinable. 

A report on arc welding of cast iron was read by \ 
Namack, vice-president, Davison-Namack Foundry Co., Ballsto: 
Spa, N. Y., and chairman of the sub-committee on the electr: 
welding of cast iron of the Northern New York section. It was 
pointed out in this report that there are two fundamental method 
of arc welding cast iron, first, by the carbon arc, and, se 
by the metal arc. The latter may be divided into metal arc weld 
ing with studs and metal arc welding without studs. 

The carbon are process gives better results on heavy work t! 
the metallic arc. The employment of steel studs with metalli 
arc welding is for the purpose of overcoming troubles du 
shrinkage. The studs are screwed into the cast iron, the filler 
metal being welded to them. These studs pass through the br 
layer of iron at the weld and transfer the stresses to the mass 
of metal back of the weld. The report gives detailed descriptions 
of typical arc welding operations by the various methods, outlin 
ing the difficulties encountered and the degree of success thus 
far achieved. 

A report on thermit welding of cast iron was read by J. !! 
Deppeler of the Metal & Thermit Corporation, who is chairman 
of the committee on thermit welding. He outlined researches 
which are being carried out by his company to improve the qual 
ity of thermit welds and to reduce their cost. 

On Wednesday and Thursday the society held joint sessions 
with the American Electric Railway Engineering Association at 
the Municipal Pier. C. A. McCune, president of the society, out- 
lined the purpose and scope of his organization and pointed out the 
manner in which the electric railway association might co-operat« 
with his body to the mutual advantage of each. William Sprara- 
gen, secretary American Bureau of Welding, gave a history of 
the bureau, calling particular attention to its willingness to con- 
duct research in fields of interest to the electric railroads. The 
co-operation which both speakers advocated, has already taken 
form through the membership of a representative of the railway 
engineering association on the welded rail joint committee of the 
American Welding Society. This member, E. M. T. Ryder, way 
engineer, Third Avenue Railway System, New York, who is also 
vice-chairman of the committee, addressed the joint session on 
welded rail joints. 
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Achievement 





J Achievement—in terms of 
service to you—is here rep- 
resented by types of G-E 
Arc Welding Equipment. 


From the first sets for hand 
welding operations to the 
new type of Portable Semi- 
Automatic Arc Welder— 
the General Electric Com- 
pany has been a pioneer in 
thedesign and manufacture 
of equipment which gives 
to Industry the broadest 
uses of arc welding. 


G-E Arc Welding Special- 
ists are at your service to 
select the right equipment 
for production, repair, or 
salvage in your plant. 

















Type WD Self-Excited Constant 
Energy Electric Arc Welder to 
supply power to one operator. 





G-E Automatic Arc Welder builds 
up worn or under-cut surfaces of 
shafts, axles, etc., and is also used 
for welding seams of pipes, 
tanks, etc. 












G-E Portable Semi-Automatic Arc 





Equipment is the most ad- 
vanced met of arc welding. 


General 


General Ofce Om 


G-E_ Semi-Automatic Are Welding 
Lead is a device to be attached to the 
G-E Automatic Arc Welder — 
obtains the continuous 

ures of the d 
permits the operator to direct the arc 
as required the conditions of the 
wor 
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MAINTENANCE OF 1600 STREET CARS 


Central Welding Shop Handles Great Bulk of Re- 
pair Work Necessary for Upkeep of Entire System 
By J. S. McWhirter? 


HE American Welding Society has requested that I 

tell you something of welding as we have found it from 
our experience on the Third Avenue Railway System of 
New York. 


In order that you may understand something of our con- 
ditions, I will say that the Third Avenue Railway operates 
approximately 1600 cars in the City of New York and in 
several of the adjoining municipalities. Forty-six per cent 
of the cars are operated by the underground conduit system, 
forty-nine per cent by overhead trolley and the remaining 
five per cent by storage battery. Overhauling, reconstruc- 
tion and all but minor repairs are done at a central repair 
shop located at 65th Street and Third Avenue, in the Borough 
of Manhattan. This centralization of overhauling and main- 
tenance has simplified our requirements for welding facilities. 

We started electric welding in 1915, using the carbon arc 
with graphite electrodes, the current being obtained from the 
600-volt railway circuit by stepping down the voltage through 
second hand car resistances. At present we are doing forty 
per cent of our welding with the graphite electrode, fifty-five 
per cent with the metallic electrode and five per cent with the 
oxy-acetylene torch. Our equipment consists of five constant 
energy, 200-ampere, individual motor generator sets and two 
constant potential motor generator sets, one of 300-ampere 
rating and one of 400-ampere rating. There are still in use 
two banks of resistances fed by the railway circuit, but we 
are planning to replace these resistances as fast as the 
development of the art and operating economy justify the 
change. Our leaning is towards individual motor generator 
sets because of the superior regulation of the arc which is 
obtained with the individual set as compared with the larger 
motor generators. 


We have one oxy-acetylene welder. The greater part of 
his time is spent in repairing bronze armature bearings, bronze 
brushholders and other bronze parts. We find it more prac- 
ticable to use the oxy-acetylene torch on bronze than the 
electric arc, because of the objectionable fumes which result 
when bronze is welded with the arc. The oxy-acetylene 
operator also does all but the roughest cutting and the few 
steel welds which are inaccessible to our electric arc welders. 
But we prefer the electric arc for the welding of the average 
truck or car body part, the electric arc in our case doing the 
work at about two-thirds the cost of the oxy-acetylene torch. 


The foregoing briefly outlines our development. You 
will note that we started electric welding with the graphite 
electrode and that we have gradually changed over toward 
the metallic electrode. Our only reason for continuing the 
use of the graphite electrode is the speed with which metal 
can be deposited, but this advantage is limited by the re- 
quirement that the graphite electrode must not be used 
where the welded part will be subject to stress. 

Our organization consists of one foreman, who devotes 
about sixty per cent of his time to other work, one semi- 
automatic welding machine operator, four metallic electrode 
welders, two carbon arc welders and the one oxy-acetylene 
welder. With this organization we are able to do all the 
welding that is necessary for the maintenance of our 1600 


i 
’ 


*Paper presented at joint session of A. W. S. and American 
Electric Railway Engineering Association Chicago, Oct. 4, 1922. 

tSuperintendent of Equipment and Buildings, Third Avenue 
Railway System, New York, N. Y. 





cars and a normal amount of reconstruction, I mich; 
this statement by saying that his organization will ta! 
of all the welding which we believe is economical ¢ 
take. It is our experience that welding is not jus: 
all cases where surface indications point to its use 

The volume of work turned out by our welding o: 
tion is best measured by the pounds of welding met 
per year, which runs with us about 25,000 pounds of ba: 
steel welding and 1500 pounds of manganeze bronz: 
average amount of metal used per operator with ou: 
types of welding is as follows: with the metallic electr: 
pounds per man per hour, with the graphite electro 
pounds per man per hour and with the oxy-acetylen: 
0.6 pounds per man per hour. 

Our biggest routine welding job is the rebuilding | 
axle bearing seats on cast steel motor shells of sixt 
horse power motors. We weld two of these shells a da 
operator hand welding with 3-16 inch metallic electrodes 
one operator working with % inch metallic electrodes { 
the semi-automatic welding machine. We would pret 
do this job with the full automatic welding machine, but 
concave surfaces of the axle bearing seats do not permit 
use of the full automatic. While our results to dat: 
been satisfactory, it is to be noted that the hand ope: 
accomplishes as much work per day as the man using ¢ 
semi-automatic, But the hand work welder is working « 
to the limit of hand welding capacity to accomplish this res 
while we contemplate increasing the capacity of th: 
automatic machine by thirty per cent. 

The welding and reinforcing of cast steel and forged t 
frames and of cast steel motor frames has been pract 
since 1908. In 1908 and 1909, a large number of thes« 


welded by the old Goldschmidt-Thermit company under co: 


tract and these welds have given satisfactory service. \\ 


we Started electric welding, we welded these parts with t! 


graphite electrode, but the breakages were excessive 
now weld them with % inch metallic electrodes and s 


very satisfactory results. It is our opinion that it is cheay 
for us to use the metallic electrode process for this work than 


the thermit process. 
The welding of gear cases has proved very econom 


Our annual saving on gear cases alone is about $12,000. Whil: 


the majority of our gear cases are of malleable iron, w« 


able to do a fairly satisfactory welding job on patches a: 
reinforcing pieces by using a good grade of coated metalli 
electrode. We do not depend upon these welds for strengt! 

We have had some experience welding axles. When thi 
automatic welding machine was first developed we installed 


one on a second-hand lathe and started it welding 


driver axle bearing seats. The deposited metal was laid on 
in the form of a sctew thread as the axle revolved in 1 
lathe. This part of the work was very economical, as th 
nine hour welding job required but one hour of a mai 


attention. 


These axles were AEREA, standard Number E-A and uy 


to the time that we started welding had never broken 


service. A careful record was kept of all welded axles and 
without exception the welded axles broke through the welds 
after six to nine months’ service. In some cases this was du 
to faulty welding; a fault not of the welding machine, but 
rather of inadequate control between the lathe feed and th: 
automatic welding feed. But the majority of the breakage: 


were through perfect welds. 
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HYDROGEN FOR LEAD BURNING 


A Master Lead Burner Says : — 


| 

| “We have been using electrolytic hydrogen, instead 
| of other gases, together with electrolytic oxygen for 
lead burning, and find that it is a most desirable 
combination to use, for many reasons: 

First—No_ initial investment is 
hydrogen cylinders. 


required for 








Second—Hydrogen is sold for less per cubic foot 





than any other compressed gas. 


Third—Hydrogen, when used for lead burning, 
has many desirable advantages over other gases. 
It does not change the character of the metal, 
etc.” 


FA 


: 
: 


LYDROGE 


This master lead burner has expressed the experience 


' 
A 


of thousands of lead burners throughout the country. 
Write to the nearest plant listed below for informa- 
tion pertaining to hydrogen and the benefits to be 
derived by using it, not the least of which is increased 


LECTROLYTIC 


profits. 





ELECTROLYTIC PLANTS EVERYWHERE 











CALIFORNIA 
California Compressed Gas cn. 
Los Angeles 
California Compressed Gas Co., Oak- 
land 
COLORADO 
Colorado Compressed Gas Co., Den- 
ver 
ILLINOIS 
Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicago 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
LOUISIANA 
Louisiana Oxygen Co., Inc., New Or- 
leans 


MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 
MICHIGAN 
Burdett Oxygen Co., of Detroit, De- 
troit 
Michigan Ox-Hydric Co., Muskegon 


National Oxygen & Machinery Co., 
Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 
Kansas City Oxygen Gas Co., Kan- 
sas City (two plants in Kansas 
City) 

St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 

Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
Clarke Chemical Co., Wickliffe 
Ohio Electrolytic Oxygen Co., Cin- 
cinnati - 
OKLAHOMA 
Burdett Oxygen Co., of Oklahoma, 


Oklahoma City 
Tulsa Oxy-Hydro Co., Tulsa 


OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 
PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norris- 
town) 
Burdett Oxygen & Hydrogen Co., 
Pittsburgh, Pa. 
National Oxygen Co., Erie 
TENNESSEE 
Burdett Oxygen Co., Chattanooga 
Memphis Oxygen Co., Memphis 


TEXAS 
Burdett Oxygen Co., of Texas, Fort 
Worth 
Magnolia Gas Products Co., Houston 
UTAH 
Utah Compressed Gas Co., Salt Lake 
City 
WASHINGTON 
Washington Compressed Gas Co., 
Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 
Kenosha 


Gas Products Association 


140 South Dearborn Street =t- 


CHICAGO, ILL. 
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Investigation of the cause of these breakages show it to be 
due to the quenching action of the mass of the axle upon the 
surface of the axle subject to the heat of the arc, the result 
being a hard and brittle layer of metal surrounding the axle 
immediately under the soft deposited metal. Investigation 
further showed that this hard layer could be successfully 
removed by annealing the welded axle under close temper- 
ature control. But after the axle was annealed it was 
necessary to straighten out the warpage caused by the 
annealing and to true the bearing surface in a lathe. When 
the cost of the labor, material, electric current and equip- 
ment required to reclaim the axle, was totaled, it was found 
that the saving was only about twenty per cent of the final 
cost of a new axle. 


We reclaim a large number of brake shoe heads, brake 
beams, side and center bearings, journal boxes, step hangers 
and other truck and car body parts. We estimate our annual 
net saving on these parts to be about $45,000.00. This saving 
is after deduction of other shop labor on the reclaimed 
material and the deduction of a liberal allowance for main- 
tenance, depreciation and fixed charges on the welding equip- 
ment, wages of foremen and clerks, superintendence, building 
rental and our other items of overhead. 

To secure the maximum benefit from the reclaiming of 
truck and car body parts it is necessary that all parts which 
are to be welded be made of cast steel or forgings, in place 
of the malleable iron which is so common in electric railway 
car equipment. 


Our experience with welding malleable iron has been that 
while it is possible and often necessary to weld this material, 
the welds do not possess sufficient strength to justify the 
welding on a large scale. 


The advantages of welding for emergency repairs are well 
known. A single instance of our experience will illustrate 
this point. One afternoon the four foot cast iron fly-wheel 
of the paper cutter at our printing plant was broken, thus 
completely tying up the printing of our transfers, no re- 
placement part being available, short of a six weeks delivery. 
By reinforcing the wheel with steel plate, liberally studding 
and working half the night, we were able to have the paper 
cutter in operation the next morning. This repair has now 
been in constant service over two years without a failure. 

In a paper of this kind, there is very little room for a dis- 
cussion of the technical features involved, but those who are 
interested will find a clear statemeni of the physical changes 
produced in steel by welding in the very able paper, which 
was presented before the Chicago Section of the American 
Welding Society in 1920, by Mr. T. D. Sedwick, Engineer 
of Tests, Rock Island Lines. Mr. Sedwick take up the 
question of pre-heating and annealing in detail. And our 
experience has been in line with his conclusions. 


In conclusion, it must be said that electric welding proved 
a life saver to us during the war periods of inflated prices 
and slow deliveries. We undoubtedly did a large amount 
of welding in those periods which would not be justified 
today, but it is a tremendous benefit to the electric railway 
industry to have available welding facilities which will take 
care of such emergencies. 





THE USE OF THERMIT WELDING IN STREET 
RAILWAY SHOPS* 
J. H. Deppelert 
HERMIT welding is used extensively for reducing 
maintenance costs in street railway shops throughout 
the country in making up special work, welding arms to 
broken mates, welding compromise joints when needed and 





*Discussion of “Welding for the Maintenance of 1600 Street 
Railway Cars” by J. S. McWhirter. 
tChief Engineer, Metal and Thermit Corporation. 
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October. 


for repairing car truck frames, electric motor cases and 
other useful purposes too numerous to be mentioned 


Making Special Work by Means of Thermit Weidin- 
One of the most striking developments of Thermit 1 
has been the remarkable spread of this process for y 
sections of rail to form frogs and single and double 
crossings. The advantages of boltless, jointless. 1) 
welded tracks are particularly noticeable in the case 0} 
work because Thermit welded frogs can be construc: 
only a fraction of the cost of manganese or other 
work. Furthermore, service tests of over seven years. 
heavy traffic conditions, in Milwaukee, Indianapolis, \. 
town and other cities have conclusively shown that T} 
special work has held its own in comparison with 
installations costing two or three times as much: 
it has outlasted manganese insert frogs installed in th: 
place and subjected to the same service. 


we 


Thermit welded special work can be made in the r 
shops and the completed layout then transported to the 
and quickly set into position and welded to the adjoining , 
with minimum delay to traffic. In the case of double | 
crossings, two halves of the crossing can be constructed 
the shops and the projecting arms of each half later we! 
together in the street. A Thermit welded crossing w: 
into place will give years of satisfactory service and as « 
pared with any other installation, will save many tim: 
cost. 


It is obvious that with a fully welded installation of 
kind mentioned above, no conductor cables are required 
all joints will have the full electrical conductivity of th: 
itself. This is another advantage which should not be ign 


Thermit Welded Compromise Joints 

Another shop use for Thermit Welding is in connect 
with making up compromise joints. 

Probably no problem connected with street railway w 
causes more annoyance and expense to the “way department 
in proportion toe its magnitude, than the proper maintena: 
of compromise joints. While at first thought, it might appea: 
that the number of these joints on the average street railwa 
system is so small as to be practically negligible, it is a fact 
that actually there are a great many more than would bh 
reasonably expected. The reason for this is not difficult to 
find. Owing to the very rapid development of electric trax 
tion, with the consequent increase in the weight of rolling 
stock and speed of operation, it was necessary to increase the 
size and depth of the rail accordingly. Requirements of 
modern pavement also demand frequent changes in the desig: 
of the rails, so as to offer as little interference with vehicular 
traffic as possible and still provide a good track. The result 
is that there is hardly a street railway system in the country 
that has not a great variety of sizes and types of rail in its 
track and wherever these various sections come together a 
compromise joint is necessary. 

When it is considered that for every change of section, 
two compromise joints on single track and four on doubl« 
track are necessary, it will be readily understood that, on 
the older street railway systems particularly, there must be 
a great many of these joints. 


Mechanical joints have not proved satisfactory, as the plates 
are seldom accurate and it is exceedingly difficult to obtain 
either a forged or cast plate which will hold the rails to 
gauge or surface. Another serious objection is the difficult) 
of obtaining a satisfactory bond. The Thermit Insert Process, 
however, will overcome the objections to every other type 
of joint, with the added advantage that the welds can be 
made by the street railways themselves either in their shops 
or in the street and can therefore be had at a minute’s notice 
and without the necessity of carrying a stock of special plates 
or special cast joints designed for this purpose. 
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Motor Cases and Truck Frames 
[hird and fourth important uses of Thermit welding are in 
connection with welding motor and truck frames 
broken because of stresses from shock and vibration caused 
by excessive wear of various equipment parts. Crystallization 
is also caused by vibration and additional strains then cause 


cases 


breakage. Most breakages occur through the actual bearing 

bore at the gear end of the motor where one end of the gear 

case is supported. In many cases, these broken motor cases 

and truck frames can be repaired by Thermit welding at a 

great saving as compared with the cost of a new section. 
—_—_— eemion 

OXY-ACETYLENE WELDING IN ELECTRIC 

RAILWAY SHOPS* 

y E HAVE all read with a great deal of interest. I am 
WV sure, the frequent published accounts of the wonderful 
progress that has been made by electric and thermit welders 
in the electric railway field. Some years ago, we were equally 
impressed with the various trade journal accounts of oxy- 
acetylene welding and cutting in the construction, operation 
and maintenance of the street railway, concerning which we 
now read comparatively little in the public prints. 

Doubtless, therefore, it will be a surprise even to some of 
the rapid transit men.in this audience to learn that there is 
actually more gas welding and cutting in electric railway 
shops in the country today than ever before in the history 
of the process. This is not true of some individual shops, 
perhaps, but that it is true of the country as a whole is proved 
by the steady growth that has obtained in the volume of 
sales of oxygen and acetylene to electric railway companies. 
The fact is that all three of the 
electric and thermit—have steadily increased in both utility 
and application in the electric railway field. 

I think that it is now generally agreed by welding engineers 
who have made an impartial study of all welding processes, 
that each logically occupies a rather definite field. Thermit 
welding, for instance, is generally conceded to be superior for 
the joining of very heavy steel sections where the conditions 
are favorable for its use. 


processes—oxy-acetylene, 


Electric welding, especially in an 
industry where electric current is generated in the regular 
course of a company’s operations, as in the electric railway 
field, possesses certain advantages of economy over other 
processes in places where it will stand up under adequate 
service tests. On the other hand, gas welding and cutting 
are almost indispensable for a very considerable list of opera- 
tions, particularly for cast iron welding and for reclamation 
work where welded joints are subjected to unusual strains and 
vibration and of course, to all wrecking and demolition work. 

While electric and thermit welding have been gaining 
ground, and even displacing oxy-acetylene welding in some 
directions, gas welding has more than held its strong position 
in the electric railway industry by virtue of the remarkable 
development of reclamation operations, which has resulted 
from the extension of modern efficiency methods. Very 
likely some of you may be inclined to take issue with me on 
this point, because there are instances where master me- 
chanics personally favor a single process for all welding opera- 
tions, irrespectively of its greater or ‘lesser fitness in any 
particular case. It is only natural im such instances that he 
should incline to the electric process, because of his famil- 
iarity with electricity, the availability of the current and the 
apparent economy of the arc. 

I feel quite sure that any unbiased inquiry into welding in 
the electric railway field will yield convincing evidence that 
the companies which are obtaining maximum ultimate econ- 
omies are those which are intelligently applying each of the 

*Paper read by T. Gillespie, Sales Engineer of the Oxweld 
Acetylene Company, before the Jowunt Meeting of the American 
Welding Society and the American Electric Railway Engineering 
Association, at Chicago, October 4, 1922. 
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three processes where it is called for by the best established 
practice. There will always be a no-man’s land between a 
distinctly oxy-acetylene and a distinctly electric application 
and it may possibly be a broader zone than the rather finely 
drawn line dividing oxy-acetylene and thermit welding appli- 
cations. The overlapping of the thermit and electric processes, 
on the other hand, again tends to widen. All these afford 
battlegrounds for controversy and tend to distract attention 
from the broader facts that lie unchallenged by experience and 
engineering knowldge. To me the situation appears clear as 
to the importance and practical necessity for all of the weld- 
ing processes that are at present available in electric rail- 
way work. 

It may be of interest to some of you who, perchance, do 
not at present use oxy-acetylene welding to a very consid- 
erable extent, for me to enumerate a suggestive list of opera- 
tions that are of daily occurrence in the gas welding depart- 
ments of some of the country’s large electric shops. I shall 
not attempt to make the list complete but it will suffice as an 
illustration. 

For example, one street railway company in a large city 
of the Central West has conducted a central welding shop for 
the past eleven years, employing the oxy-actylene process on 
such application as 
‘ Building up journals on car axles; 

Reclaiming truck sides—repairing when broken and build- 
ing up when worn; 

Repair and reclamation of transom bars; 

Reclaiming cast steel motor shells—repairing when broken 
and building up when worn; 

Building up bolster ends; 

Repairing broken cast-iron motor shells; 

Building up armature shafts; ; 

Building up worn equalizers and radial bars at ends; 

Building up worn flanges on wheels; 

Construction and repair of gear shields; 

Repairing truck ends; 





Restoring worn ends; 

Reclaiming worn brake shoes; 

Repair and building up of axle caps, air compressor, gear 
case and other lesser parts of car frames. 

Another very large electric railway company, one of those 
in an eastern metropolitan center, employs the oxy-acetylene 
process in welding of: 

Pedestal liners; expansion jaw bolts; journal boxes; tube 
insertions; C. I. gear teeth and breaks; brake cylinders; power 
station cylinders; equalizer bars and parts; door bars; fly 
carriers; expansion bars; rail draw bars; wheel press bases 
(repairs); tool steel tips to mild steel shanks (in machine 
shop); all bars and bearings; filling in pin-holes, sand holes 
and flaws in castings, etc. 

Yet another street railway company in one of the larger 
New England cities employs oxy-acetylene welding for: 

Welding broken gear cases; welding lugs onto gear cases; 
welding lugs onto hand hole covers; welding transformer 
boxes; welding motor cases, axle caps, air governors, chair 
posts, brush holders, axle bearings and armature bearings. 

It will be noted that there are comparatively few duplica- 
tions in the applications enumerated as being used by these 
three companies. Wherever oxy-acetylene is used to any con- 
siderable extent one almost always notes some applications 
that are not commonly employed in other places, though very 
often the opportunity is present. A complete list of all of 
the applications that are being successfully employed im the 
use of oxy-acetylene by the leading users of the process in the 
electric railway field would be an imposing one. 

Bearing in mind that the companies which are using oxy- 
acetylene most extensively also have their well-ordered elec- 
tric welding departments and the fact that both gas welding 
and electric welding are growing in volume—and the same is 

(Continued on page 46.) 
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Westinghouse Equipments 


Of all the factors which enter into the making of a perfect 
weld, arc steadiness and arc control are of prime importance 


The idea back of the Westinghouse Equipment was to 
build a machine which would assist the operator in obtain- 
ing good welds consistently, and yet have a rugged simple 
design and construction. 


The first thing done was to simplify the design as much as 
possible in order to secure an easy running, rugged machine 
to give continuous operation for steady welding work. 


Second, a control system was worked out by Westing- 
house Engineers, a simple, strong controller, giving the op- 


Westinghouse 











Assist the Operator 


erator any current he may desire at the arc, or a single, 
steady current for a full day’s work from a single rheostat. 
This flexibility is one of the distinct advantages of Westing- 
house Welding Equipments where the Welding work is 
variable. 


And lastly, the Westinghouse Equipments were per- 
fected in all sizes from the popular 175 Ampere portable 
equipment to the heavy multiple operator equipments which 
have made Arc Welding such an important factor in modern 
production. 


Westinghouse Electric and Manufacturing Co. 
East Pittsburgh, Pa. 


Sales Offices in all principal American Cities 


Westinghouse 
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ELECTRIC RESISTANCE WELDING 





Present State of the Art Is Outlined in Report 
of Resistance Welding Committee of A. W. S. 


BUTT WELDING--SLOW BUTT METHOD 
I, Welding of Two Pieces of Same Material and Cross 
Section 
(A) Ferrous Metals: 

(1) Solid Cross-Sections—(Rounds, squares, parallelograms 
where difference between altitude and length of base is not too 
great.) 

Parts to be welded are clamped in dies of welding machine, 
giving equal projections to both parts, the ends of which are 
then brought together, current applied, the joint allowed to 
reach a welding heat, when rapid and heavy pressure is ap- 
plied, forcing the ends together and completing weld. At the 
same instant that pressure is applied, the current supply is 
stopped. The proper projection of parts will vary from a 
length somewhat greater than their diameter of thickness 
in small sections to a length somewhat less in large sec- 
tions. On all round, equilateral, or nearly equilateral 
sections, having considerable areas, parts should have at 
least two diametrically opposite, or nearly diametrically op- 
posite, lines of contact, with current carrying dies to insure 
even heating over entire cross-sectional area. In case the 
abutting ends do not heat evenly, due to highly localized 
points of contact between their faces, this can be corrected 
by what is known as “nursing,” that is, the stopping of cur- 
rent supply for a short period to allow the heat to distribute 
itself, when current is again applied and heating continued. 
Several applications of this “nursing” may sometimes be 
necessary. 

(2) Tubes—The slow butt method of welding tubes is gen- 
erally used in making refrigerator coils and where the actual 
weld is to be completed by rolling between mandrel and rolls 
as is being done by some in the safe ending of boiler tubes. 
Welds of this character have no burr or projection on the in- 
side of the tube. The general rule for clamping, heating, etc., 
is the same as in the welding of solid sections, except that the 
projection used is somewhat greater than would be used were 
it a solid section of same cross-sectional area. Also the 
amount of metal pushed up during final application of pres- 
sure is less than on solid sections, for, as stated above, the 
weld is completed by immediately placing tube upon a man- 
drel and rolling down this pushed-up metal, or upset, until its 
diameter is the same as that of the tube. On pipes or tubes, 
2 in. or under in diameter, three lines of contact (with current 
carrying dies) approximately 120° apart is sufficient, but 
on all tubes over 2 in. in diameter, the dies should make con- 
tact over nearly the entire periphery, to insure even distribu- 
tion of heat. 

(3) Irregular Shapes—Irregular shapes, such as angles, tees, 
channels, etc., are seldom welded by the slow butt method; 
rather, the flash method is used, which is described later. 
(B) Non-ferrous Metal: 

(1) Solid Sections (excepting thin flat strips) —Due to the 
fact that the period of plasticity on the temperature scale of 
copper, brass, aluminum, lead and zinc, is so short, the hand 
operated pressure butt welder is not so well adapted to the 
making of a slow butt weld as a welder having spring or 
weight pressure, the full amount of which is exerted through- 
out the entire heating and welding operation. The parts to 
be welded are clamped in dies, so as to give a projection about 
three times that used in welding a piece of steel of same 
cross-section, the full pressure to be used applied and the 





*Prepared largely by Mr. W. Remington, Chief Engineer, Thom- 
son Electric Welding Co. 


primary circuit closed. As soon as the abutting ends 
the welding or plastic stage, this spring or weight a" 
forces them together, completing the weld, at the the 
automatically breaking primary circuit. The above me: 
rarely used on parts having over 0.25 square inch. cro< 3 
tional area, as the general use of this method is for the <, 
of ends of coils of copper wire for winding purposes a: 
sizes rarely exceed this area. Due to the fact that the m. 
the weld is softer than the original drawn wire, its str: 
cannot be as great. The welding of large sections (four o 
square inches) of copper has never been successfully 
plished perhaps because the absence of any demand {o; 
has not stimulated its development. Brass, however, giv. 
ter results than copper and quite strong welds can be obt 
but by the flash rather than the slow butt method. G: 
silver also lends itself more readily to the flash method. | 
paratively little has been done in the welding of alumi: 
lead and zinc, but where no great strength is desired, the, 
be welded by the above slow butt method. 

(2) Jubes.—The welding of tubes of copper, brass o: 
inum has never been a success commercially, for whil: 
possible to make a weld that will not “leak,” its strengt 
small. All welds are made by the flash method, th 
butt method seldom, if ever, being employed. 

(3) Thin Flat Strips—Here again the flash rather tha: 
slow butt method is preferred and here again brass is the o: 
one of the more common non-ferrous metals on which 
possible to obtain a weld having any great strength. 


II. Welding of Two Pieces of Same Material but Differen: 
Cross Section 
(A) Ferrous Metals: 

(1) Solid Cross-Section—(Rounds, squares, parallelogran 
where difference between altitude and length of base is n 
too great.) 

The general welding procedure is the same as used in weldi) 
of two pieces of same material and cross-section, excepting that 
the tendency of the piece having the smaller cross-sectiona! 
area to heat the faster, is offset in one or more ways, as 
follows: 

(a) By varying projection of parts, that is, by making the 
projection of part having larger sectional area somewhat 
longer than that of the smaller. This aids the distribution o! 
heat in parts in one or more ways: First, by virtue of the 
fact the copper dies gripping the parts are good conductors 
of heat and therefore, making the projection on part which 
would normally heat the slower, of such a length that this 
loss of heat by conductance is reduced to a minimum, while 
increasing this loss in the smaller part by giving in a short 
projection even heating of ends may be obtained. Also, this 
varying of projections tends to equalize their electrical re- 
sistance. This equalizing of heating of parts by varying 
projections only, is employed only where the difference in 
cross sectional area is slight. 

(b) By preheating larger section. When the difference in 
cross-sectional area is of any great amount, the tendency 
toward uneven heating is offset by preheating the end of part 
having the greater cross-sectional area. This may be done 
in the welder by means of what is known as a “bridge,” which 
is a channel-shaped piece of copper, the two legs of which 
span the projecting end of smaller part and make contact 
only with copper dies gripping this part, while the outer or 
back face of channel makes contact with end of larger par': 
thus when the circuit is closed, the current flows through and 
heats this larger part only. When this larger part has reached 
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A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 
Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and 


can be supplied promptly from warehouse stocks, 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 


DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 
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a fairly high temperature, the “bridge” is removed the end 
of smaller part brought in contact with end of larger and 
weld completed in usual manner. 

(c) By combining above two methods. 

(d) Perhaps one of the most common methods employed 
in the welding of two pieces, having different cross-sectional 
area, is to turn down the projecting end of larger to give it 
the same area as that of smaller. It then becomes a weld of 
the first type. 

(2) Tubes, Irregular Sections, Thin Flat Strips—The welding 


of the above is seldom encountered, but the method followed 
would be the same as described under various subdivisions of 
(1) (Solid Cross Sections). 

(B) Non-ferrous Metal: 


The general welding procedure is the same as in the welding of 
two pieces of same material and cross-section, excepting that 
the tendency of the piece having the smaller cross-section to 
heat the faster, is offset in one or more ways as follows: 

(a) By varying projection of parts, as described in (a) 
under Ferrous Metals. 

(b) By turning down projecting end of larger part, as de- 
scribed in (d) under Ferrous Metals. 

(c) By combining above two methods. 

III. Welding of Two Pieces of Same Cross Section but 


Different Material 
(A) Various Analyses of Ferrous Metals, One to Another: 

(1) Solid Cross Sections—(Round, squares, parallelograms 
where difference between altitude and length of base is not too 
great.) 

The general welding procedure is the same as in the welding 
of two pieces of the same material and cross-section excepting 
that the tendency of one piece to heat faster than the other is 
offset in one or more ways as follows: 

(a) By varying projection of parts, that is, by increasing the 
projection of part which would normally heat the slower, as de- 
scribed in (a) under Welding of Two Pieces of Same Material, 
but Different Cross-Section. This difference in projections will 
vary from very little where parts have similar thermal and elec- 
trical characteristics to a point where the ratio in length of 
projections is as 1 to 4, as in the welding of high speed steel 
to wrought iron, where no preheating is done. 


(b) By preheating slower heating part, with bridge as de- 


scribed in (b) under Welding of Two Pieces of Same Material, 


but Different Cross-Section. 

(c) By combination of above two methods. This latter is 
the more practical and universally used method. 

(B) Various Analyses of Non-Ferrous Metals, One to 
Another: 

The welding of non-ferrous metals, one to another, is rarely 
done by the slow butt method, rather the flash method is used. 
(C) Non-ferrous Metals to Ferrous Metals: 

Here again the flash rather than the slow butt method is 
used, excepting in the welding of very small parts, such ‘s 
platinum wire tips on to spark plug stems, where an auto- 
matic welder, similar in action to the machine described above 
for welding of copper wire, etc., is used. 

IV. Welding of Two Pieces of Different Cross Section and 
Material 
(A) Various Analyses of Ferrous Metals, One to Another: 

As described in (a) under Welding of Two Pieces of Same 
Cross-Section, but Different Material. 

(B) Various Analyses of Non-Ferrous Metals, One to 
Another: 
Here again the flash rather than the slow butt method is 


used. . 


(C) Non-ferrous Metals to Ferrous Metals: 
Here also the flash rather than the slow butt method is used. 
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FLASH METHOD 
I. Flash Welding of Two Pieces of Same Material 
Cross Section 
(A) Ferrous Metals: 

(1) Solid Sections, Tubes, Irregular Shapes —Parts +. 
are clamped in dies of welding machine giving equal o; 
equal projections to both parts, the primary circuit clos 
the ends of parts brought together slowly. When th, 
actually touch each other, they will “flash,” that is ; 
particles of molten metal will fly off; this flashing is ms 
until the entire faces of abutting ends have reached a , 
heat when rapid and heavy pressure is applied, forcin, 
together and completing weld, at the same time openi: 
mary circuit. The above is, without doubt, the p: 
method of welding, as the power and time consump: 
considerably less and the personal equation of the as 
enters to a much less degree than in any other type of 
thus producing more uniform results. At the present 
some difficulty is encountered in flashing parts having 
sectional areas of over 8 to 10 square inches, where th, 
of their cross-sectional dimensions is over 50 to 1, or less 
4 to 1, although by preheating parts in latter case, this 
culty is greatly minimized. There are two types of flash 
the “cold flash” and the “preheated flash.” 

(a) Cold Flash.—By cold flash is meant that the part 
welded are not preheated in any way. This cold flash is 1 
where parts are of an area well within limits of desio; 
capacity of welding machine. 

(b) Preheated Flash—By preheated flash it is meant t 
parts to be welded are brought together in contact wit! 
other before current is applied, as in the slow butt weld 
abutting ends allowed to reach a more or less high tempe: 
ture, when the circuit is broken, the parts separated, th: 
cuit again closed and completed as a flash weld of th 
type. The preheated flash is used in welding parts ha 
condensed sections of an area closely approaching the des 
capacity of welding machine and also where the physical o: 
thermal characteristics of parts are widely divergent, as 
be noted in several cases below. 

(B) Non-ferrous Metals: 

In welding of non-ferrous metals the cold flash is used e1 
tirely and is described under (A). The projection of parts 
should be two or three times as great as in the welding of | 
carbon steel. 

II. Welding of Two Pieces of Same Material but Different 
Cross Section 
(A) Ferrous Metals: 

The general welding procedure is the same as in th¢ 
Welding of Two Pieces of Same Material and Cross-Sectioi 
cepting that the tendency of the part having the greater cross 
sectional area to heat more slowly is offset in one or mor: 
of the following ways: 

(a) By varying projection, that is, by increasing projection 
part having larger sectional area over that of the smaller for th: 
same effects as given under Welding of Two Pieces of Same M 
terial, but Different Cross-Section by the slow butt method. 
varying of projections only is used where the differenc« 
sectional area is slight. 

(b) By preheating larger section. As described under 
Slow Butt Method. 

(c) By varying the amount flashed off, that is, by flashing 
off an amount greater than would be, were the parts of the 
same area. This gives the heat a chance to equalize itself in 
the two parts. 

(d) By combinations of above. 

(B) Non-ferrous Metal: 

As under (A) excepting that no preheating is used. The 
welding of parts having large sectional areas to parts having 
small areas, can be done only by. preparing them such that 
the projection of the larger has approximately the same area 
as that of the smaller: 
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SQUARE [J CASTOX 
MANGANOX 
ALUMINOX 


NONOX SWEDOX 
LEKTROX SWEDOX 
GAS CARBOX 


ARC CARBOX BRONZOX 


VANOX BRAZOX 
NICKOX n TOBIN BRONZE 
KROMOX ins COPPER ALLOY RODS 

saa 13502: Min COATED ELECTRODES 
CASTOX Bin 3 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 
American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folios No. 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysis required. 

PUT YOUR WELDING TROUBLES UP TO US. Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 
This service is FREE OF CHARGE 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW. 


CHICAGO, ILL. &0 DETROIT, MICH. 
127 N. Peoria St. Warren &Bellevue Aves. 


SHEET METAL FENDER 


THE 
GLOBE | and LIGHT WELDING 


WELDING VISE 


PAYS FOR ITSELF IN TEN DAYS. 
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~ Model E-2 


Our increased production enabled us to cut cost of 
manufacturing the Weldit Model E-2 Torch 50%. 


We are turning over this entire saving to you and 





i pasa aa) i eT 











offer the 
. Model E-2 Torch—length 1014 inches at the ex- 
“ - rice, $1 2.00 tremely low price of 
ves blocking up work. 
Saves turning out torch to turn work. TEN DOLLARS 
Work in sight to line up properly. PRM, : = Ay ‘of "oo “stnedand "Wellit’ Torches and 
Each section of vise has avs joints allo sei = ae 5 tips and parts can always be secured from us. 
swing to any position. All bearings ground and polished. 
Leagth of frame 24 in. Weight 20 Ibs a for Descriptive Catalogue and Price List. e 
Write Dept. B for folder. omplete Line of Welding—Cutting—Lead Burning Apparatus 


and Supplies at Manufacturers’ Prices. 


ALBERT LEA FOUNDRY CO. ve a 


ALBERT LEA, MINN. Manufacturers of Approved Welding and Cutting Apparatus. 
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III, Flash Welding of Two Pieces of Same Cross Section 
but Different Materials 
(A) Various Analyses of Ferrous Metals, One to Another: 

The general welding procedure is the same as in Flash Welding 
of Two Pieces of the Same Material and Cross-Section except- 
ing that the tendency of one part to heat faster than the other 
is offset in one or more ways as follows: 

(a) By varying projection, that is, by increasing the pro- 
jection of the slower heating part over that of the other, 
where normal unit difference in heating time is slight. 

(b) By preheating slower heating metal. As described 
under Slow Butt Method. 

(c) By varying amount flashed off. As described in (c) un- 
der Flash Welding of Two Pieces of Same Material, but Differ- 
ent Cross-Section. 

(d) Combinations of above. 

(B) Various Analyses of Non-Ferrous Metals, One to 
Another: 

As under (A) excepting that no preheating is used. Welds 
between copper and various analyses of bronze or brass have 
been obtained, which had tensile strengths very nearly as 
great as that of copper wire, annealed. Large sections (four 
and five inches) of non-ferrous metals have never been welded. 
(C) Non-ferrous Metals to Ferrous Metals: 

As under (A) excepting that no p-eheating is used. Welds 
between C. R. steel and brass, bronze or copper have been 
obtained which had tensile strengths very nearly as great as 
that of the metal to which the steel was welded. The welding 
of stellite to ferrous metals is described under separate 
heading. 

IV. Flash Welding of Two Pieces of Different Cross 

Section and Material 

The above is really a combination of the conditions met in the 
Flash Welding of Two Pieces of Same Material, but Different 
Cross-Section and the Flash Welding of Two Pieces of Same 
Cross-Section, but Different Material and would be welded by one 
or more of the following methods, all of which have been 
described above. 

(A) Ferrous Metals, One to Another: 

(a) By varying the projections. 

(b) By preheating slower heating metal. 

(c) By combinations of above. 

(B) Non-Ferrous Metals, One to Another: 

(a) By varying projections. 

(b) By varying amount flashed off. 

(c) By combination of above. 

(C) Non-Ferrous Metals to Ferrous Metals: 

As in (B). 

In all above cases where the difference in cross-sectional 
areas is of any amount, say more than one and one-half or two 
to one, it is much better practice to prepare parts for welding 
by reducing the area and shape of the larger part to that of 
the smaller, thus making it a flash weld of the first type. 

V. Welding of Stellite to Ferrous Metals 

The welding of stellite can be satisfactorily accomplished 
only by the preheated flash method: This preheating may be 
done in one of the following two ways: The parts are clamped 
in dies so as to give a projection of steel from 6 to 8 times 
that of the stellite piece, the ends then brought together and 
mutually preheated by rapidly bringing them into contact with 
each other and then separating again, with welder circuit 
closed. This is continued until required portions of projec- 
tions have reached a fairly bright heat; when the weld is then 
made as in an ordinary flash weld. The other method of 
preheating is to use a bridge (previously described) and pre- 
heat the steel part only. If this latter method, which is the 
better method, is used, the difference in projections of parts 
need not be as great as in the first method, in fact, this differ- 
ence is of small importance. 


VI. Angle Welding 
By this is meant the welding of parts at any angle less than 
180°, such as rectangular frames of angle iron, flat strip, va- 
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rious shapes of tubing, ete. The general cold flash n 
is used. 
VII. Tee Welding 

As the name implies, this is the welding of two pa 
right angles to each other. Either the slow butt or th: 
method may be used. In either case the head of tee «| 
be preheated, either by bridge, or where parts are smal] 
to be flash welded, they may be mutually preheated }, 
ing.” Where the top of the tee is of a cross-section | 
than the vertical part of the tee, it is sometimes neces 
use a welder so designed that the current at first flows 
through the top of the tee, thus heating this piece. T} 
rent is then changed to flow from the vertical part of ¢! 
into the previously heated top of the tee, bringing both p 
to a welding temperature and the weld is completed } 
usual push-up. 

PART FLASH, PART SLOW BUTT METHOD 


This is when the weld is started as a cold flash and fini 
as a slow butt weld, as is particularly applicable to th 
ing of such parts as tubing, where the weld is to be comp! 
by rolling between mandrel and rolls, as here the flash : 
be kept at a minimum, also in welding of hollow rock \ 
steels, where any great amount of flash would cause th¢ 
to become clogged. By starting as a flash weld, the inequ 
ties of the surfaces of ends of parts are burned off, so + 
when they are brought together for final heating preparat 
to upsetting, the ends make good contact over entire are 
thus insure even distribution of heat. 


SUPPLEMENT 


As a supplement to the foregoing, I would say that the s 
cessful completion of many welds. is only brought ab 
through specially designed dies or through specially for: 
the pieces to be welded. Dies may be cut out or relieved 
certain places so as not to conduct the heat away from ' 
welded part so rapidly as would otherwise have been th 
case. Also the cooling effect of the dies is many times utiliz: 
to prevent the heat running back too far or to prevent t! 
overheating of the piece in a certain locality. This matter . 
properly fitting the dies is of much greater importance whe: 
the slow push-up method of welding is used than it is wher 
the flash method of welding can be used, due to the fact that 
when the flash method of welding is used, the resistance « 
the arc is so great that the current distributes itself ver 
evenly and also due to the fact that most of the heating 
effect is due to the heat of the arc instead of due to the r 
sistance of the metal to the current flowing through it. 

When the slow push-up method of welding is used, the heat 
will always start at the point where the two pieces first com: 
together. This is many times a disadvantage and slows up th: 
process, such as you can well imagine would be the fact 1: 
the case of two pieces of pipe being welded together or two 
round sections of rod being welded together where the con 
tact came on one side and on the outer edge of either ba: 
or pipe. To obviate this in the case of bars, many times, espe 
cially in years past, it has been the practice to point one or 
the other of the bars so that the contact will start at th: 
center and thereby cause the heating of the bars to start from 
the center. Another practice that has been followed in this 
case has been to place a washer or solid small metal disc be 
tween the ends of the pieces and in this way, cause the heat to 
start from the center. In the case of pipes, it is sometimes 
the practice to bevel the edge of one of the pieces from both 
the inside and outside so as to cause the start of the heat at 
the center of the wall of the pipe. In the case of wires or bars 
which have been sheared off, it has been the custom to plac: 
them in the dies so that the ridges left by the shears cross 
each other at right angles, and thereby cause the heating to 
start from the center. Later practice, however, has been \ 
flash the parts for a sécond or two and thereby even up th: 
surfaces before the parts are brought together and heated for 
the completed weld. 
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“RACO” 


MILD STEEL ELECTRODES 
for ELECTRIC WELDING 






























“Quality 
Protects 
Profits’’ 


TORCH 


Reg. U. S. Pat. Off. 
Non-Flash Apparatus 


Unequaled 
Records for Success and 
Size of Installations! 


WELLL 


A general purpose wire, guaranteed to con- 
form with the following specifications: 


Penna, R. R. Specification No. 156A 
B. & O. R. R. Specification No. 191D 
: ‘ cP. RR. Specification No. 106 
The high standing TORCHWELD en- N. Y. N. H. & H. R. R. Specification No. 161 
joys in the iron, steel and metal working U. S. Navy Dept. Specification No. 46S10a 


Also furnished dead soft annealed. 


industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 


provides many advantages, invaluable to 
the welding and cutting of metals. 


“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 
“RACO” Covered Electrodes are used with either 


alternating or direct current where bare wires will 
not give satisfactory results. 





Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 

Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job, — gases properly 
mixedibeyond heat radius of the 
work. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 
This wire may be used with success wherever import- 


ed Norwegian or Swedish wire has been considered 
necessary. 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 
Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 


ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 
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Consider also that TORCHWELD welding “RACO” MILD STEEL WELDING WIRES 
torches are machined from solid bar brass oan 
stock, and that principal parts of the cut- To 








ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make-them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 





From  REID-AVERY COMPANY 


2let and Washington Ave. 
PHILADELPHIA, PA 
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Colored labels in this style identify 
each different kind of RACO WIRE 


A comparison of qualities and prices will reveal values 
vou will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Samples for testing and des- 
criptive booklet sent promptly 


REID-AVERY COMPANY 


21st Street and Washington Avenue 
Philadelphia, Pa. 


Torchweld Equipment Company 
Fulton and Carpenter Sts., Chicago, Ill. 
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There are many “tricks” or “stunts” used when welding two 
pieces of different form together, such as where a flat piece is 
welded into the end of a round pipe or a knife blade into the 
handle of a knife, or in the case of where two flat rectangular 
pieces are welded together with their longest cross-section 
dimension at right angles to each other. As these “tricks” or 
“stunts,” however, are very great in number and as they ap- 
ply generally to the individual case in question and cannot 
be applied generally, I believe that it would be useless to try 
to enumerate them. This is really the part of the art in which 
the service of the manufacturer is of the greatest value to his 
customers. It is the maintenance of this sort of service, which 
is largely responsibe for the apparent high cost of resistance 
welders. On the other hand, if it were not for this service, 
the employment of resistance welders in manufacturing would 
be very much smaller indeed than it is at the present time. 

It would seem very desirable if cuts and descriptive matter 
of these various “stunts” could be collected and made available 
to users of welders, but the writer believes. that this would 
not be practical, due to the fact that a very slight difference 
in voltage or pressure will many times prevent a successful 
weld, even when the dies and parts to be welded are properly 
formed. The manufacturer's case might be practically the 
same as the case described and illustrated and yet a very slight 
difference, which he might consider of no importance at all, 
would require such a difference in secondary voltage or press- 
ure, as to make the description valueless to him. For this 
reason, the writer believes that the manufacturer of welders 
will always have to continue an experimental and service de- 
partment for the benefit of his customers. Such a department, 
the manufacturer of the welders is constantly developing, so 
that what may seem impossible in welding today, may be 
very readily welded in sixty days to three months from this 
time. 





OXY-ACETYLENE WELDING IN ELECTRIC 
RAILWAY SHOPS 
(Continued from page 37) 
also true of thermit welding, if I am correctly informed—I 
say, bearing these things in mind, one begins to realize the 
immense field that has been developed for welding by all of 
these processes of recent years in the electric railway industry. 

I suppose some of you may have expected a particular 
reference to the welding of rail bonds. A great deal has been 
written on the subject. All manner of tests have been run 
with a view to establishing the superiority of one process or 
another, as well as tests of various types of bonds without 
special reference to the welding process employed. I wish 
merely to state, for the information of those present, that 
welding of bonds by the oxy-acetylene process is extensively 
employed today by large electric railway companies in every 
section of the country. The U. S. Bureau of Standards gives 
the oxy-acetylene bond a very high rating, as you all probably 
know and though its cost is somewhat higher than that of the 
electric welded bond, especially where current is charged 
against operations instead of being debited to upkeep, there 
are still master mechanics and construction engineers who 
believe that there are physical compensations which more than 
offset the difference. 

Gentlemen, I whole-heartedly congratulate the welding fra- 
ternity, without reference to any particular process they may 
favor or represent, on the splendid progress each and all are 
making. Though the interests of individual processes at times 
come into conflict, their service to American industry is a 
common one and any real good the welding industry partakes 
of is, after all, only the fruit of benefit sown im the way of 
practical help to the users of welding processes. This view, 
I believe, is coming to be shared by the welding industry as a 
whole and I cannot but feel that it is this attitude, more than 
anything else, which is nourishing the confidence of Amer- 
ican industry for welding today. 


A NEW ELECTRIC ARC WELDER 

The Klauer Manufacturing Company, Dubuque, Iowa 
cently announced the Klauer-Jaeger portable gasoline eng; 
electric arc welding and cutting machine. The generator 
this plant has a rated capacity of 175 amperes normal, 200 
maximum, and is of standard design and construction. * 
line engine is 10 h. p., water cooled, of standard mal. 
generator and engine are mounted on a substantial cast 











Klaner Are Welder Mounted on Truck. 


firmly bolted so as to keep all parts rigid and aligned. 1 
chine is so designed as to easily engage and disengage t! 
erator from the engine, making available a 10 h. p. gas 
gine in case it is needed for the operation of some oth: 
chinery. The generator will produce an arc of from 
amperes. The illustration shows one of these outfits mou 
on a truck, a method the manufacturers are taking t 
welding outfit publicity in their territory. 








SAVING KNUCKLES 

Although there seems to be no limit to the variety of jo 
can be accomplished by welding in the railroad shops, a ra 
welder points out that not all shops are ‘taking full advan 
of the opportunities to salvage broken or worn out mater 
an example of a typical salvage job, the building up of the k: 
of a locomotive or box car draw head is taken. These part 
out very fast where they rub on the lock and soon get 


Place to be built up. 
Dimensions about 
2Y2'long, 242 wide 

¥ «— Finished 
Weld 


Before 
Welding 









Pin hole that halds kmichle 


Building Up Worn Knuckle. 


the inspector’s gauge goes through the opening where they « 

It is often customary to scrap them and put in new knuck 
Since they are made of cast steel, they can easily be built up © 
the worn spots because it only takes % inch of new metal to put 
them back in first class shape. The accompanying sketch sh 
the points of greatest Wear and indicates how simple a job 

to reclaim these pieces in the shop. 
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For Electric Welding 


Standard Sizes and Lengths—Coated or Bare 
MANGANESE STEEL FORGE CO. 








MANGANESE STEEL 


WELDING RODS 


MANGANESE 12 to 15 Per Cent 


Build Up a TRUE MANGANESE STEEL Wearing Surface with ROL-MAN RODS on Worn Manganese and Carbon, 
Crossings, Frogs, Switches and Track-work. Crusher parts, Dredge-Bucket Lips, Sprocket and Gear Teeth, Rolls, etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


For Gas Welding 


Samples on Request 
PHILADELPHIA, PA. 














Classified Ads 


Help Wanted—75c per line, minimum 4 lines 
jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 
WANTED—A MANUFACTURER 


To take over patents, working drawings and models of welding 
and cutting torches. Will sell entire set of patents, etc., for 





$500.00, or will arrange with manufacturer to produce them on a 
profit sharing basis. This is a splendid opportunity for a manu- 
facturer whose line is not now complete. An interview can be 
arranged at Chicago or Milwaukee. Address 50, care The Weld- 
ing Engineer. 





Acetylene Cylinders Bought and Sold—I can save you 
money on the purchase of Prest-O-Lites and othe acetylene 
cylinders or will help you if have any to dispose of. Robt. B. 
Dyar, 140 S. Dearborn St., Chicago, III. t.f. 





Wanted—Prest-O-Lite tanks, motorcycle size. State low- 
est price and quantity. Address Alexander Milburn Company, 
1418-26 W. Baltimore St., Baltimore Md. 








Position Wanted—Electric and acetylene welder with su- 
pervisory experience wishes to connect with reliable firm in New 
York or vicinity. Address 48, care The Welding Engineer. 





Position Wanted—Exceptionai ability, best references. 
Lincoln process street railway joint welding and bonding. Thor- 
oughly capable of superintending all street railway welding, 
bonding and grinding. U. S. Navy certificate as arc welder. 
Address 49, care The Welding Engineer. 





Wanted—Good job shop welder in Kentucky city. Steady 
work and good salary assure to good all around man who can 
qualify. Address 51, care The Welding Engineer. 


USED GASOLINE DRIVEN EQUIPMENT 


1 Electric Welding Co. of America GASOLINE Driven Outfit, self- 
contained in steel frame, capacity 160 amp., max. voltage 60 v., 700 r.p.m., 
4 eyl., 6x6, vertical automobile type gasoline engine with Bosch magneto, 








Stromberg carburetor, fan and large radiator. Rebuilt like new. 


Standard Electric Machinery Co., 7 E. Hill St., Baltimore, Md. 


SALLWELD 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 


SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 


Manufactured by 


SALL MOUNTAIN COMPANY 


140 So. Dearborn Street Chicago, Ill. 














Trade Mark 








Eastern Office, Scranton, Pa. 





W. A. SLACK PUTS IN A GOOD WORD FOR THE 
A. W. S&S. 


In the September issue of “Chatter,” the official organ of the 
Machinery Club of Chicago, W. A. Slack, president of the Torch- 
weld Equipment Company, has written an article entitled “A Sur- 
vey of the Oxy-Acetylene Industry,” in which he points out the 
present status of the oxy-acetylene welding processes and the 
opportunities for using this process in such plants as the Ma- 
chinery Club represents. The paper goes on to mention the or- 
ganization of the American Welding Society, and to sketch briefly 
its recent activities in establishing new sections at important points 
in the United States. This is a good suggestion for all those in 
the welding industry who have occasion to make short talks be- 
fore engineering bodies or to write articles for various technical 
papers, to give a little additional publicity to the American Weld- 


ing Society, and thus get the public better acquainted with its 
activities, 





C. A. M’CUNE ADDRESSES CLEVELAND SECTION 


The first fall meeting of the Cleveland section of the American 
Welding Society was held October 12, in the rooms of the Cleve- 
land Engineering Society, Hotel Winton. C. A. McCune, presi- 
dent of the American Welding Society, read a paper on the sub- 
ject of “Welding Fundamentals.” 


The first fall meeting of the American Welding Society, Chi- 
cago Section, will be held in the rooms of the Western Society 
of Engineers, Monadnock Building, Dearborn and Van Buren 
Streets, Chicago, on Friday evening, November 3. A paper will 
be presented on the subject of “The Application of Oxy-Acetylene 
Welding.” It is expected that meetings of the Chicago Section 


will be held on the first Friday of each month throughout the 
winter. 
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EVERY WELDING SHOP NEEDS ONE 
down the charge for a needless 


money. Write for your copy today. 








THE WELDING ENGINEER 


“WODACK” PORTABLE ELECTRIC DRILLS AND GRINDERS 


fraction of the time required by old-fashion 


is more portant, you cut 
ure of time—and in addition it reli 
its cost many times over, as all of our users will tectity. a 


Our new booklet CTRIC DRILL. FACTS explains how you too can save time and 


WODACK ELECTRIC TOOL CORPORATION, 43 S. Jefferson St., Chicago, Ill. f 





October 


OR MORE OF THESE TOOLS—' 
od hand tocke. Go the work in a 
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instructions on making tools and applying EVER STAY METAL with 


ROBT. B. DYA 
Dearborn St., Chicago 
we a Distributor 





Current Welding Literature 


SSE H ON THE DIRECT ACTION OF ACETYLENE 
USN GOPPERS AND ITS ALLOYS—The story of the early 
experiinments with the formation of acetylide and consequent regu- 
lations on the use of copper and its alloys in generators and fit- 
tings. It is noted that portable acetylene lamps constructed of 
brass have been used without accident, and it is concluded that 
the use of brass does not present the disadvantages which are due 
to the use of copper. Recent research work seemed to indicate 
that acetylene under pressure has no action on bronze, brass and 
red copper, and the acid has no effect on metal. It has been 
recommended that the regulations concerning copper should be 
maintained, and the use of brass restricted to that containing 
70% of copper.—Acetylene & Welding Journal, London, Septem- 
ber 





THE CARE OF OXY-ACETYLENE WELDING AND CUTTING 
EQUIPMENT, by H. Thompson—Cylinders are perfectly safe when 
handled with care, but become a menace when they are handled 
earelessly. .Care must be taken to prevent over-heating of the 
generating chamber in water to carbide generators. In the case 
of the carbide to water type, sufficient water must be kept in 
the tank and the sludge tap at the bottom must not be allowed 
to get stopped up. The purifying material should be stirred up 
occasionally, so it will not become too badly packed. Regulators 
must be kept clean, the seats kept in good condition, and worn 
valves replaced by new ones when necessary. Explosions can be 
avoided by careful handling, and by keeping oil and grease away 
from the fittings. Oxy-acetylene equipment should be given the 
same care and attention as expensive machine tools.—Australian 
Automobile Trade Journal, August, 1922. 





WELDING CAST IRON, by A. S. Kinsey—The influence of 
earbon, silicon, manganese, phosphorus and sulphur on iron, cast- 
ings. The physical nature of cast iron. Its expansion “when 
heated. Its fluidity and its freezing point. The tendency of cast 
iron to harden when cooled Suggestions for welding 
compound, soft and chilled iron Mechanical 
Engineer, October, 1922. 


rapidly. 
castings.—Railway 


——————— ~ 


CUTTING HEAVY COPPER BILLETS WITH THE ELECTRIC 
ARC, by A. M. Candy—Because of the great_heat conductivity ana 
thermal capacity of copper, tests ere made to see if it could 
be raised by an are to a sufficiently high temperature quickly 
enough to produce local fusion of the copper at the cut. These 
tests were continued on a large piece of copper slag having an 
average thickness of 4% in. A 7 ft. cut was made in approximately 
two hours by an electric arc. For this work the generator was 
required to deliver a minimum of 1,000 amp.—Industrial Engineer, 
September, 1922. 


HIGH SPEED WELDING OF SMALL PARTS, by E. H. Hubert 
—Description of the special electrodes and details of the procedure 
whereby 1,000 welds an hour are made in the manufacture of steel 
greased cups. A semi-automatic spot welding machine is used. 
The partg are assembied on a revolving dial. When an electrode 
is in place underneath the top electrode the dial stops and the 
weld is made. Each weld takes about 1% seconds.—Industrial 
Sngineer, September, 1922. 


APPLICATION OF THE WELDING TORCH TO RAILROAD 
REPAIRS—A welding torch reduces the cost of making repairs. 
Locomotives can be put back in service without their being dis- 
mounted. The salvage of many small parts made possible. New 

ieces made by cutting instead of by forging.—American Machinist, 
September, 1932, 


TESTS ON WELDING CYLINDERS, by E. A. Fessenden and 
L. J. Bradford—Four types of cylinders for handli ammonia 
were tested. This per describes the method of conducting the 
tests, presents the data obtained, and discusses the results. The 
conclusion is that vessels having forge welded are the least 
reliable, and that burned steel is often present in the weld. Also 
that the principal defects in the acetylene welds are the coarse 
granular structure and the occasional porous — and pin holes 
that develop with high pressure and r adhe of the welding 
material to the original plate.—Acetylene Journal, October, 1922. 


SAFE PRACTICES IN OXY-ACETYLENE WELDING, by | H. 8. 
Smith—Safety instructions covering the following points: Storage 


of carbide and gasses—installation of equipment ion -of 
piping—manifolding of cylinders—operation of equipment. Special 
attention is given to the importance of wearing goggles.—Acetylene 


Journal, October, 1922 


REACTIONS—The quarterly publication of the Metal & Thermit 
Corporation Publication, New York City. Devoted exclusively to 
the subject of thermit welding. Current issue contains complete 


ATTENTION, 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We 


EVER STAY SALES COMPANY metal. 


1501 Jackson Street, OMAHA, NEBRASKA 





WELDERS 


an initial order of EVER STAY METAL AND Flux." °°™> 


OA SAE, oo ccc ces cccivcccsspbaseneeande bkcdig peseaees aeegine ais can -$2.75 Per Pound 

WVU DTA DUA cise c ccc cece cccccccccces LEANER REDE e ob ebs-icbdcrcennncce sens sohe 1.00 Per Bottle This metal sold on 2 Money Back Gy 

EVER STAY SOD LOOM, for Aluminum...........+.+... utp 06nentetéau-95+04senne 5055. Ee tee. All orders shipped C. 0. D. 
shipped less than two pounds 


wanted in 
= A PRT 


details regarding the new type of thermit rail joints. A 
of interesting thermit repairs are described. i 

JOURNAL OF THE AMERICAN WELDING SOCIET\ 
August and September issues contain complete papers an 
cussions prepared for the fall meeting of the Society in ©) 
as follows: President McCune’s Address Before A. E. it. | 
American Bureau of Welding and Organized Research: 
Rail Joints; Welding for the Maintenance of 1600 Street Ra» 
Cars; The Use _of Thermit Welding in Street Railway < 
Oxy-Acetylene Welding in Street Railway Shops: Welding o 
Iron; General Properties of Cast Iron; Are Welding of Cas; 
Oxy-Acetylene Welding of Cast Iron; Resistance Butt Ww. 
Welded Pipe Joints. 


Prices F. O. B. Omaha, Nebr. J 
every city. ao? 





CATALOGUE NO. 4—The new 36-page catalogue of Smit 
Acetylene and Oxy-Hydrogen Welding and Cutting Equip 
issued by Smith’s Inventions, Inc., } inneapolis. Catalogu. 
scribes and illustrates a variety of generators, torches, prehe 
goggles, fluxes, connections, ete. It is bound with a heav, 
cover and printed on good substantial paper. 


WELDING ALUMINUM BRONZE—A study of the prol 
encountered in welding this alloy, shows among other things 
it is possible to get results by laying the adding materia] . 
piece to be welded instead of using the welding rod in th: 
manner. It was found that the finding of manganese is 
unfavorable and in some cases makes good welding imposs 
Further studies of this alloy are in progress.—Revue I» 
Soudure Autogene—September, 1922. 





INTERNATIONAL ACETYLENE ASSOCIATION 
CONVENTION 

The fall convention of the International Acetylene Asso 
will be held in the Hotel Sherman, Chicago, October 25th. 26: 
and 27th. The opening session to be held on the morning 
October 25th wili consist of the president’s address and repor' 
from the committees. In the afternoon, there’ will be papers 
oxy-acetylene subjects. A theater party is being arranged 
the evening. The morning session of the 25th will consist of tall 
from prominent insurance and safety men. On Thursday aft 
noon the members will visit the plat of the Underwriters Labor: 
tories, Inc. The Friday morning session will be devoted to 
acetylene subjects and the afternoon session to subjects of pai 
ticular interest to the house lighting members. 
held at the Hotel Sherman that evening. 


A dinner will | 





THE WELDING INDUSTRY IN CHINA 

Bulletin No. 6 has just been received from the China Ox 
Acetylene Welding Works, Changhai, China. The current issu 
of this interesting little publication contains eight pages. Pra 
tically all of the information consists of suggestions for making 
a great variety of repairs. Particular emphasis is laid on th 
subjects of welding pipes and welding boilers. In regard to th 
latter subject, it is pointed out that work of this nature must 
be done by welders of at least three years’ pressure welding exper 
ence. 





NEW WELDING FIRM IN KANSAS CITY 

The Liquid Steel Welding Corporation has recently been organ- 
ized in Kansas City, Mo., by Anton Lucas, who was formerly con 
nected with the Metal & Thermit Corporation of New York Cit) 
‘The name. ‘Liquid. Steel”..has. been.adopted for the welding cor 
pounds which this company will use. It appears that the proces: 
is practically the same a$ the well known thermit welding proces: 
which is used extensively in the railroad shops and other place 
where a great quantity of heavy welding is done. 



























THE WELDIN 


Bare Facts 


These Hand Shields are 
made of a strong light 
fibre. Our improved 
Lens holder and ““ESSEN- 
TIALITE” lenses are part 
of the regular equipment. 
Style “‘D’’, weight only 8 
oz. Style ““L’’, weight only 
9 oz. 


Send for our new Catalogue No. 17 
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fits, Acetylen 
No. 2 Superior Welding and 


the Underwriters. This Torch 
plated, with metal handle, equi 














1 Superior Type “‘B’’ Welding Torch, passed upon by 


G ENGINEER 49 


Proper protection for the 










welders’ eyes has been 
given our undivided atten- 


tion. Suffice to say we 












offer only the proven cor- 


rect types. 















Chicago Eye Shield Co. 
2300 Warren Avenue 
CHICAGO, ILL. 
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Superior Oxy-Acetylene Machine Company 


Manufacturers of 


Welding and Cutting Apparatus, Torches, Regulators, Gauges. Lead Burning and Carbon Burning Out- 


e Generators. Welding Supplies of Every Description. 
Carbon burning outfit consists of: 


Length of 5-ply Oxygen Hose, 12% ft............0. 
Length of 5-ply Acetylene Hose, 12% ft 
HHoGO GIAMADE. cnc de ce ctdccccccecwacdeccepeerenoses’s 






is heavily nickel- 
pped with 7 two- 


1 
4 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles.... 
for Radiator Work This Torch is a Non-Flash 1 Instruction Book .........++. 
Torch and will not flash out under any ordinary 2 AGAMEEP cicccwccccccvscccseccvevesssesesorceseses 1. 
GOCRIIIED 6 aes oo 0 0 occ hense din oo deeedesnesess 6.00 8 Cast Iron Rods 1 Pound Cast Iron Flux 
I Cambem Wemsevens “Torch. .. .dcsccacad cencccseteboces 3 Brass Rods 1 Pound Brass Flux 3.00 
2 Gately. Se. Tdehter...... dc ccubhedpeevannsdeces -50 8 Aluminum Rods 1 Pound Aluminum Flux { == 
1 No. 30 Safety Front Oxygen Regulator og } AL ay — eee 
3,000-Ib, Gauge, registering cu. ft. and one 300-Ib. rice o u Be Bonvncicc cp cwvotsedccabeocceceses 
Gauge eet oe . neguhe <ekweceaseeeens 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 35 Acetylene Regulator, equipped with.one 300- steel up to 2 Gh. Sm CRRA ewe ccbscceseccwsise 5.00 
Ib. Gauge and one 50-lb. Gauge.........ssesse% 18.00 Packed in carryimg CAaS@, GXtTR...ceeeeeceeescccesess 3.00 
No. 2 Superior Welding and Carbon Repair all makes of equipment. 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulators ..........++.4.. $69.20 Agents wanted in unoccupied territory. 


"Siar "Sale, tonsa “witn Re Superior Oxy-Acetylene Machine Co. 


gauge regulators .......-........ $49.10 


Hamilton, Ohio, U. S. A. 








This Mark on Weld- 
ing or Cutting 
equipment insures 
efficiency, long life 
and satisfaction. 





SEND FOR 





UNITED STATES WELDING CO., Inc 





Welding Plants, Cut- 
ting Apparatus, Lead 
Burning Outfits, Acet- 


ylene Generators, 


. 3 Welder’s Accessories. 








CATALOG 


MINNEAPOLIS, MINN., U. S. A. 








U. S. GAUGES 


AN ESSENTIAL OF THE 
OXY-ACETYLENE INDUSTRY 


U. S. GAUGE CO. 


44 Beaver St., New York 





CHICAGO »<. DETROIT BOSTON 
PHILADELPHIA NEW ORLEANS SAN FRANCISCO 
BIRMINGHAM MONTREAL 











DAVIS-BOURNONVILLE COMPANY 
was merged with 

AIR REDUCTION SALES COMPANY 
on March 17, 1922 


The Oxyacetylene Welding and Cutting products 


formerly manufactured by Davis-Bournonville Co. 
are now made and sold by Air Reduction Sales Co, 
under the trade name of “Airco-Davis-Bournonvilie”’ 
or “‘Airco-D-B.”’ 





(S dverti t Air Reduction Sales Co. 
ee a isement of Ai ro c ) 
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BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 


THE WELDING ENGINEER 
608 S. Dearborn St. CHICAGO, ILL 
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Round Welding Carbons 
Welding Carbon Plates 
Welding Carbon Paste 
Welding Carbon Flour 












Our welding carbon products 
are cme especially 
fer welding operations 


NATIONAL CARBON CO., Inc. 
Cleveland, Ohio San Francisco, Calif. 





















Crescent Welding Rod 
Welding—R EGO-cutting 
Equipment 
Welding Supplies Solder-Babbitt 
1544-52 W. 6th St. CLEVELAND, 0. 


Price List on Request 
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QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 











WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C. SORENSEN GaieidsTiL ines 











ae MPERIAL ne EQUIPMENT 









CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00% —in Silicon aaa po weld) 


-60%—in Phosphorus (Result: Fluidity ) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires an 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co.. 
133-153 So. 20th St., Irvington, N. J. 











Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


MOREY FLUX & CHEMICAL Co. 
Parkesburg, Penna. U. S. A. 
Est. 1912 


Inc. 1915 











TYPE M6 
% H. P. MOTOR 


Sifran 


Trade Mark 


GRIND Those 
Welds 


With 


STRAND 
Flexible Shaft Grinders 
Thousands in Use 


N. A. Strand Co. 


CHICAGO 
THE ELECTRICAL BLDG. 
625 W. Jackson Blvd. 






















OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 
WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 
























. 
Machine that can be taken to A ng Baw, oH We will do immovable 
jobs anywhere LS jn yhee nt 9 know mane Write for our 
plan to a eermae 


'G_ Co. 
152-158 jBuecraad Ave. cOFRING 6, WELDIN Newark, N. J. 
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Woter Gas Cake Carbic 100 Ib Generator 
Tank Bell Holder Cakes Drum Cakes Complete 


HE Carbic generator is not an experiment. Under most severe tests 

and constant usage, this generator has repeatedly demonstrated its 
many merits and advantages and has proven by its extensive use in steel 
mills, foundries, repair shops, industrial plants, etc., that it embodies the 
combined features of efficiency, portability and economy to a degree never 
before approached. 

Although of small size and light weight, this generator is substantially 
constructed throughout and has a gas producing capacity sufficient to make 
it thoroughly suitable for use on a wide range of work. 

The Carbic generator is sold on its demonstrated merit and our sales 
policy provides all satisfactory guarantees. 

The generator consists of only three units—water tank, gas bell and cake 
holder. Constructed according to the specifications of the Fire Under- 
writers’ Laboratories, all parts are substantially made, seams and joints are 
welded and the generator is completely galvanized. Before being packed 
for shipment, each generator is thoroughly tested and carefully inspected. 


SPECIFICATIONS: 

Height overall—52 inches. 

Diameter—14 inches. 

Weight empty—75 pounds. 

Weight charged—192 to 210 pounds depending on number of cakes 
charged. 

Shipping weight—boxed, 133 pounds. ies 

Charge—-1 to 8 No. 20 Carbic cakes (10 to 85 cubic feet acetylene). 


Carbic Manufacturing Company 


Duluth, Minnesota 
CHICAGO, 565 W. Washington Street BOSTON. 27 School St. 
NEW YORK, 141 Center St 


Carbic Cakes save money, time and patience; and yield a purer gas 

















“‘Alternarc”’ Apparatus “‘Newarc’”’ Electrodes 


Eventually all job welders that make a real 
success of this business will be equipped with 


| ELECTRIC ARC APPARATUS 


Could you do either of 
these jobs —IN PLACE ? 








14ft. Fly Wheel Patch Set Flush In Fire Box Welding Frame of Automobile 
Why not equip this fall and reap a harvest on Cracked Water Jackets, Crankcases and Rear Ends? 








PORTABILITY 




















DURABILITY 
FLEXIBILITY 

‘ 

. Reo Crank Case Welded Malleable Iron Welding Possible 

The System to use to make all of these jobs possible in your shop or at your customer’s plant is ours 


Electric Arc Cutting & Welding Co. 
152-6 Jelliff Avenue Newark, N. J., U.S.A. 























